. The whetſtone 
of witte. 


whiche is the leconde parte ok 


Arithmetike:containyng thextrac⸗ 
tion of Rootes: The Cofike pꝛaaiſe, 
with the rule of Zquation:and 
ths woozkes of Surde 
Nomber:. 


Thouyb weny ſtones doe beare greate price, 
The whetltone aw as 


AM ne in woorke 45 ſtraunge: 
. Dalles - and harde it 2 /o cbaunge, 
e them e, to right good ve: 
All — * 2 
But v/e bis belpe: yet a mth ſee, 
Noe ſharpeneſſe ſemeth in it to bee. 
The grounde of artes did brede thu tone: 
His vſe is greate, and moare then one, 
Here if you liſt your wittes to Whette, 
Aoche ſharpeneſſe therby ſhall you gette. 
Dulle wittes hereby dor greately mende, 
Sharpe wittes are fined to their fulle ende, 
Not proue,and praſſt, as you doe finde, 
And to your ſelf be not vnkinde. 


¶ Theſe Wookes arc ta bec ſolde, at 
the Meſte dooze of Poules, 


by Jhon yngſtone. 
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¶ To the right woꝛchipfull the go⸗ 
uerners, Conlulles, and the reſte of the tom⸗ 
pante ot venturers into Moſcouia, Nobert Re⸗ 


toade Phiſitian, wiſt bealthe with 
| continualle incre ofcommodl- 


tis „ by their wozthfe and 
famous trauell. 


Wil not, nother oughtJ 

89 | ＋ ſo euilly to iudge of my 

7 8 kountrie, that learnyng 
222 


vere can haue no liber- 
7 a Tg tie;butbyaideoffrendes 
4 {LA thippe,oz ſtrength ofpo- 
A 2 N wer. Foꝛ as Englande 

— did neuer wante learned 
wittes, lo at this tyme J doubt not, but there 
be a great multitude, that deſirouſly embꝛace 
all kindes of knowledge, and frendely are af- 
fected toward the furtherance of it. And ther⸗ 
foʒe J dare ſate, thei tan not malite me, whi⸗ 
che am ſo willyng to helpe the ignoꝛaunte, ac⸗ 
toꝛdyng to my giſte and ſimple talẽte. wher⸗ 
by allo this moche pꝛaiſe I mate inftiy craue, 
to haue the commendation and rewarde of a 
ſolliciter in this cauſe, Foz though my trauell 
can not moche pꝛofite them that be well lear⸗ 
ned, pet doeth it excite the beſte learned, to re⸗ 
member their duetie to theit tountrie: and to 
be a ſhamed, that thei hauyng ſo greate habi⸗ 
litie, chall be founde moare ſlacke to aide their 


toũtrie, then he that hath ſmaller knowledge, 
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and leſſe occaſion otherwaies. Accozdyngas 
men haue recemed,ſ(o are thei bounde to peld. 
Thele excellente giftes are not lente vnto me, 
to be hidden. And there are n grrat multitude 
that thurſt, and long moche faz ſoche aide. Foꝛ 
bothe theſe cauſes J fate, that naturallebode 
to our countrie doeth chalenge it:and toz that 
the honeſte deſires of ſo many good natures 
ſo mochte requireth it. J exhoꝛte them that be 
beſte hable, to take from me this chargeable 
wooꝛke, and to further their tountrie men, as 
equitie would. And in the meane ceaſon while 
J ſee them ſo ſlacke, let them not bee offended 
with me, foꝛ pꝛeuentyng them. Foꝛ better it is 
that a ſunpte Coke doe pꝛepare thy bꝛekefaſt, 
then that thou chouldeſt goe a hungered to 
bedde; Pea better it is to haue ſome groſſe re⸗ 
paſte, then to ſterue foʒ honger. And the com 
mon lozte will finde malle faulte of wante, 
as long as thei ſeeany man ſerue their expet⸗ 
tation. Oo that fo this cauſe alſo ; that my 
painss foz à time.doethextuſe other finer wit⸗ 
tes, thei ought to render me ſome thankes a⸗ 
gain. But it thei ſtaie foz feare oftauntes, and 
barkyng of eutres their cozage is ſmalle. It 
thei mil doubte the gratefull acceptation of 
their ſtudies.ther doe inturie fo their countrie. 
Foꝛ whoe ci doubt but ſo ciuile a toũtrie, will 
thankefuily receiue. and maſte frendly recom⸗ 
penle the trauclle , of ſoche as ſtudie — theie 
Mi nifite, 


— — — 
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benifite; and ſerueth their neteſſarie coinmo- 

Dittes. This perſwaſion inaketh me ſo bolde, 

that J can notthinkeit neade full, to ſeke any 
pzotectop ; foꝝ this oz any like woozke. Sith 
euety good man will offer hymlelt,to defend? 
that, wherby his natiue countrie is benifited. 
Excepte at ſome tyme, by excitation ofthe tu- 
ries.ſome naughtie natures doe pꝛactice their 
fraude, to becefte the realme of ſome ſingu⸗ 
lare commoditie, But as J feare no ſoche, ſo 
at this tyme J ſeke no ſoche aide againſt the, 
Fur foz teſtefiyng offrendechippe, and grate- 
eremembꝛaunce, J could doe noe leſſe, but 
ſende this Booke to ſoche as J thought, not 
onely to deſerue it, but alſo would gladly te⸗ 
cetue it. And ik J mate perteiue, that you doe 
atcepte it (as J doubte not) with as good a 
wille, as I dooe ſende it, J will foꝛ your plea⸗ 
ſure, to your coumfoꝛte, and foꝛ pour commo⸗ 
ditie,Choztly (et foꝛthe ſoche a booke of Naui⸗ 
gation, as Þ dare ſaie, chall partly ſatiſtie and 
contente, not onely pour expectation, dut alſo 
the deſire of a greate nomber beſide, Where⸗ 
in J will not fozgett ſpecially to touche, boths 
the olde attempte foꝛ the Roꝛthlie Aauigati⸗ 
ons, and the later good aduenture, with the 
koꝛtunate ſucceſſe in diſcoueryng that vorage, 
whiche noe men befoze vou durſte attempte, 
ſith the tyme of Kyng Alurede his reigne. J 
meanebytheſpaceof,7 90, yere, Mother euer 


a-fll, any 
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any befoze that tyme; had paſſed that volage. 
ercepte'onely Ohthere ) that dweite in Fla 
golandemohoe tepoꝛted chat ioꝛnep to the no⸗ 
dle Byng Flutrede:ASitdoeth per rema ine in 
auntiente tecoꝛde ok the olde Saxon tongus. 
So that if you continue with cozage, as pou 
haue wen begon, vou hall not onely winne 
greate riches to vout ſelues and bꝛyng won⸗ 
derkull commoditres to pout coũtrie. But you 
chall purthaſetherewith immoꝛtall fame, and 
be pꝛaiſed for euer, as reaſon would: foz ope⸗ 
nyng that paſſage; that hall pꝛofite ſo many. 
In that Boke alſo J will ſhewe certain meu ⸗ 
nes, how withont greate difficultie, pou maie 
ſaile to the Hozthe Eaſte Indies. And ſo to 
Camul , Chinchital, and Baloꝛ, whiche bee 
toũtries of greate tommodities. Is foz Chas 
tai lieth ſo farre within the lande, toward the 
Southe Indian ſeas , that the ioꝛneie is not 
to be attempted, vntill vou be better acquain⸗ 
ted with thele countries that you muſt firſt at⸗ 
riueat. But theſe thynges come in this plate 
vntimely. J pꝛaie pou accepte frendely in the 
meane ceaſon this Booke, whiche will bee a 
greate aide to the well vnderſtandyng ofthe 
reſte that is behinde. And as J Hall vnder⸗ 
ſtande pour deſire, ſo will J haſte the other. 


God pꝛoſpere well your endeuoure, and ſende 
pou ſoche good ſucceſſe, as ſo woꝛthie aduen⸗ 
ture doeth delerue: M hiche J * my 

ue, 


* 
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inſue, it cankered malice of ſome ſpitefull ſto⸗ 
mackes doe not pꝛeuaile, as thei tan not ceaſe 
to pꝛactice, to hinder pour commoditie, and 
deface your trauel. But as it is euer ſeen, and 
. thertoze commonly knowen, that enuie doeth 
ſtill repine at glozie, ſo ought all honeſte har⸗ 

testo pꝛoſecute their good altemptes, and 
contempne the ballynge of dogged 
curres, So fare pou well. And 
loue hymagaine, that de⸗ 
lighteth and ſtudieth 

An to farther pour 
* cõmoditie. 


At London the. xii.daie of 
Aouember. 1557. 
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THE PREFACE 
to the gentle Reader. 


Nlthough nomber be in- 7heexce!, 
| {finite in increaſyng : ſo that /encie of 
Wa jthere is not in all the wozlde, vember. 
any thing that can extede the 
quantitie of it: other the 
Jraſſe on the ground, nother 
N Ithe d2oppes of water in the 
4 ſſea, no not the (mall graines 
dot Sande though the whole 
maſte of the yearth: pet mate it ſeme by good reaſon, 
that noe man is ſo experte in Aritbmetike,that can no- 
ber the commodities of it. Wherefoze J mate truely 
ſate, that if any imperfection bee in nomber , it is bi⸗ 
cauſe that nomber, can ſcarſely nomber, the commo- 
dities of it ſelf. Foz the moare that any experte man, 
k doeth weigh in his mynde the benifites of it, the moze 
of them ſhall he ſee to remain behinde. And ſo ſhall he 
well percetue , that as nomber is infinite, ſo are the 
commodities of it as infinite. And it any thyng doe oz 
mate erceade the whole wozlde,it is nomber, whiche 
fo farre ſurmounteth the meaſure of the wozlde, that 
if there were infinite woꝛldes, it would at the full co- 
pꝛehend them all. This nomber alſo hath other pꝛe⸗ 
rogatiues, aboue all naturalle thynges,fo2 neither is 
there certaintte in any thyng without it, nother good 
agremente where it wanteth. Whercofno man can 
doubte, that hath been accuſtomed in the Bookes of 
Plato, Ariſtotell, and other aunciente Philoſophers, 
where he ſhall ſee, how thei ſearche all ſecrete know- 
ledge and hid miſteries, by the aide of nomber. Fo2 
not onely the conſtitution of the whole woꝛlde, dooe 


thei referre to nomber, but alſo the compoſition of 
b.]. man, 


SS 
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Dininitie, 


Lawe. 
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nranic,yea and the berie ſubſtaunte af the ſoule, Df 
whiche thei pꝛokeſſe to ino we no mate, then thei ca 
by the beniſite of nomber attaine, Furthermoze, fo2 
knowledge and certauntie in auy other thynge, that 
mannes witte can reche vnto, there is noe pollibilitic 
without nomber. It is conteſſed emongeſte all men, 
that knowe what learnyng meaneth, that beſide the 
Mathematicalle artes, there is noe vnfallihle knows- 
ledge, excepte it bee bozowed of them. And emongeſte 
them, it is ſuffitientiy knowen, and well declared bp 
Nicomachus, and diuerſe other waiters , that Arithme- 
tikets the fonntaine of all the other, and their ground 
and bonde, as he calleth it. It any man will ſaie, that 
Dluinitie, Lawe, and Phpüke, mate be had without 
ttꝛoʒ that thei take litie aide therby. Although J haue 
befoꝛe this tyme aunſwered thereto , pet now ſaie 
again : that in Diuinitie there are greate hidde ſecre⸗ 
tes in nombers. So that diuerſe excellente Diuines, 
haue waitten whole Bookes of the miſteries of nom⸗ 
bers. And ſome of their Bookes intituled: The Oiui⸗ 
nilie But what Chiſten manne is igno⸗ 
raunte, that betwene Trwitie and vnitie, doeth conſiſte 
the full grounde of al Diuinitie? Wherefo:e 3 neade 
not to allege the other hollie and ſacred Rombers. 
Saue that. 7. will not permitte ine to paſſe it with ſi⸗ 
lence. In lohiche is contained, not onelp the ſecretes 
of the creation of all thynges: and the conſummation 
of the whole wozlde agatne, with the ſtate of eterni⸗ 
tie: But alſo by it is the Sabbothes reſte, and therby 
the full life and conuerſation of godlie perſones, re⸗ 
pꝛeſented and inſinuate. Jn Lawe twoe kyndes of 
Juſtice are the ſomme of the ſtudie: «tice Di/tribu- 
tine, and Juſtice Commutatine , whiche termes J vſe, 
as beſte knowen in that arte: But what is any of the 
both2 without Romber q haue ſaid in an other placc 
(as J learned of that noble Philoſopher Ar iſtotell) 
: | thac 
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that if tbe knowledge and diſtinction,of Grometrice/le 

and Arithmeticall p20poztion bee not well obſcrued, 

there can noe Juſtice til bee executed. And how of- 

ten the miniſters of the Lawe vſe aide of PMomber. ( 

neade not repete, bicauſenone but madde mon doubt 

of it. And as ſoꝛ Phyſike , without knowledge and ?/y/e. 
aide of nomber is nothynge. Wee ſre that nature in a 
generation, bothe ol manne and beaſtes, yea and ot al 
thynges cls doeth obſerue nomber cracly. As well in 

the tyme of foꝛmation, as in the monethes of qutcke- 

nyng, and of birthe. The miſteries of the ſcuenth and 
nineth monethes are ſuffictente teſtimonies therein. 
Beſide that from the ſourthe monethe til the ſeuenth 

many thynges bee permitted, that eis bee not conue- 
niente. Foz the vſe of the pulſe, and fo2 criticalle da⸗ 

pes, beſide the pꝛopoꝛtion in degrees in ſimple mexu⸗ 
cines, and mixture of compounde medicines, and 6- 

ther infinite maters, what nomber can doe and what 


aide it giueth, onely the ignoꝛaunte dor doubte. 
But where can there bee any better teſtunonie fo2 Mronomie. 


Nomber ; then that the celeſtalle bodies doe kope an 
vnfallible nomber in all their wonderfulte motions: 
By meanes whereof, mannes witte is habled to at- 
taine the knowlcdge of them. As by the Aritbmeticalle 
tables, of their motions it is eaſtly knowen, Therc⸗ 
foꝛe and fo2 that we ſee the pere, and all the diſtinai⸗ 
on of times, beũde the common vſe of trafike betwene 
menne, to depende of nomber, wee muſte neades not 
onely ronfefſe it to bee , as it wre the onelp ſtate of 
all natures wos kes, and of ali ctuthtre: but we muſt 
alſo honoure and rruerence it, as often as wee ducty 
remember the erretlencie and beniſite of it. TA as not 
Nomber, thinke you, wonderfullte honoured, when 
noe name was thonght moare meter fo2 God, then 
the name of NomberzJ meane. 1, and. z. the name of 


the Trinitie. But to come to moare famtitare ma- 
b. ij. ters, 


Meaſare. 
weighte, 


ter, from all other artes, and the reſte that remaineth is but 
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ters, I will ſait a lata laieth in his 1Booke Ds funts 


mo bond. Tal ie Arithmetike, with meaſure and rig b- 


baſe, and of noe eſtimation. Where although Plate dooc 
name thzee thinges in appearaunce,thatis Nomber, 
Meaſure , and Weighte. What are Meaſure and 
Meighte, but nomber applied to ſeueralle vſes: Fo: 
Meeſareis but the nambꝛyng of the partes of lengthe, 
b:edthe,o2 depthe. And ſo 'veghre(as here it is taken) 
is the nomberyng of the heuineſſe of any thyng. o 
that if nomber were withdzawen , no manne could 
either meaſure, oꝛ weigh any quantitie. And therfoze 
it muſt folla we: that nomber onely maketh all artes 
perfecte; and woꝛthie eſtimation; ſeyng that without 
it, all artes are butbaſe,and without commendation. 
This mate ſuffice foz the iuſte cõmendation of riub⸗ 
metike, But pet one commoditie moare, whiche all 
menne that ſtudie that arte, doe fele,J can not omitte. 
That is the filpng , ſharpenyng, and quickenyng ot 
the witte, that by pꝛaaite of Ariehmetike doeth inſue. 
It teacheth menne and atccuſtameth them, ſo certain- 
ly to remember thynges paſte: So circumſpectip to 
conſiver thynges pzeſente: And ſo pꝛouidentiſ to foz⸗ 
ſee thynges that follo we: that it mate truclie bee cal 
led the File of witte, Mea it maie aptly bee named the 
Scholebeuſe of reaſon. The like iudgemente had Plato of 
tt, as appeareth by his wooꝛdes in the ſeuenth bogke 
De re publica. Where he ſateth thus: Tbei thas be aptr of 
nature to Aritbmetike , bee readie and quicke to attaine all 
lindes of leamyng. And thei that bee dalle witted,andyet bee 
inftrulted and exerciſed in it thoughthei petit nothyng elt, ye 
thus ſhall thei all obtain that thei ſhall ber moare ſharpe wit - 
ted, then #bei were before, What a benifite that onelp 
thyng is, to haue the witte whetted andſharpened, I 
neade not trauell to declare, fith all menne confeſfett 
to he as greate as mate be; 'Greepte any witieſſe — 
| | one 
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fone thinke he mate ber to wiſe,” But he that moſte 
ſrareth that, is leaſte in daunger of it. Wherefo:e to 
conclude; J ſee moare menne to acknowledge the be⸗ 
nifite of nomber, then 3 can eſpie willyng to ſtudie, 
to attaine the benifites of it. Pan pꝛaiſe it, but ſewe 
dose greately pzactiſe it: onleſſe it bee foz the vulgare 
p2actice,concernyng Merchaundes trade. M herein 
the defireand hope of gain, maketh manp willyng to 
ſuſtaine ſome traueil. oz aide of whom , did ſette 
fozth the firſte parte of ſubmetiſte. But if thei knew 
hob farre this ſeconde parte, dooeth excell the firſte 
parte, thei would not accoumpte any tyme loſte, that 
were impioied in tt. Pea thei would not thinke any 
tyme well beſtowed; till thei had gotten ſoche habili⸗ 
tie b it, that it might be — Its 0 ſtudies. 
And if us doe require Arithmoliſe, as a ſpecialle and 
aneceſſaricqualitiein hym,. whom he would admitte 
as a'citezein in his politike toune: Bow mate wee 
thinke of our ſelues,. that deſire to gouerne othcr,and 
pet can ſtante ſkille ot common nomber: So farre arc 
many, yea molte parte ot vs from cunnyng in nom⸗ 
ber. late thinketh not manne hable to bee a good ca- 
pitaine, excepte he bee ſkilfulle in this arte: And wee 
accoumpte it noe parte ot᷑ thoſe qualities, that bee re- 
quired in any ſoche manne. Yowbeit fo2 the belter 
trialle thereof, J haue in this Books framed ſome cf 
the queſtions in ſoche ſozte, as thei mate appꝛoue the 
vſe of this arte, not onely good fozcapitaines, but al- 
ſo moſte neceſſarie fo2 theim. o that without it, ther 
cannot Marſhall their battaile, nother vewe their e- 
nemies campe o2 foꝛte. And if F ſhall ſate as Ithinke, 
without it a capitaine is noe capitainc. In this booke 
what J haue waitten, fo the aide of all menne, and 
namely ſoche of my countrie menne, that vnderſtand 
nothyng but Cngliſhe, J neade not to repete perticu - 


lareip, bũt remitte them to the booke it (cif, to ſee it at 
b. iu. large 
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large. Onelp this maieJ ſaie: that as J haue doen in 
other artes, ſo in this J am the firſt venturer, in theſe 
darke maters. M hertoꝛe 3 truft thei that be learned, 
and happen to reade this wozke, wil beare the moare 
with me, if thei finde any thyng. that thei doe miſttke; 
UW herein if thet will ve this curtefie ; either by wꝛi⸗ 
tynge to admonithe me thcreof, cither theim ſcifes ro 
ſette fozthe a moare perfeacr woozke, J will thpnke 
them pzaiſe'wvzthie. But if any manne will be has 
ſtie, othet to blame thut, whiche he is not hable ta a⸗ 
mende, oꝛ to tondempne that, whiche he did neuer vn ⸗ 
derſtande: As ſome oſte tymes doe of afonde curioſt- 
tie, bull wiſſhe hym a better witte, and moare mo⸗ 
deſtie. And to pꝛeuente all ſoche ſeuere Judges „ 
thought it good to admoniſſhe-pon befoze; that by vc⸗ 
taſion of trouble vportronuble; J was Hindeted from 
accompliſhyng thts wozke; as J did intende. But pct 
is here moare , then any manne might well looke fo; 
ut my handes , it thei vid knowe'and conſider myne 
eſtate. And this moche moareJſaie: that if J mate 
perceiuc,that this Booke bee as well recetued, as the 
firſte parte was, will ſtriue moche, to ſtele from my 

troubles ſo moche tyme, as to ſet out the reſte of 

this arte ; moare tompieteip in &ngliſhe, 

then euer J ſawe it in any toungue, 
hetherto doen: truſt thereto ad⸗ 
ſuredlp. And wiſſhehym 
good, that traueletg 


Of the rule of Coſe. 


One thyne is nothyng, the prouerbe is, 
whiche in ſome caſes doeth not miſſe. 
Vet here by woorkyng with one thyng, | 
Soche Nuo pledge doeth from one roote ſpryng, | 
T bat one thyng maie with right good / Rille, | 
Compare with all thyng: And you will 
T bt practice learnz,you ſhall ſone ſee, 
what thynges by one thyng knywen maie bee. 


— 


To the curiomſe ſcanner. 


If you ought finde,as ſome men mate, 
That you can mende, I [hall you praie, 
T 0 take ſome paine . ſo grace maie ſende, 
This worke to gro we to perfecte ende. 

But if you mends not that you blame, 
I winnethe praiſe, and youthe ſhame. 

T berfore be wiſe, and learne before, 
Sith ſlaunder hurtes it ſelf moſte ſore. 


re 
Bs '=- 


The ſecondepatteof Arit hmetike, 
containyng the extraction of Rortes in di: 
uerſe Andes, with the Arte of Coſſ ke 
wombers,audof Surdenombe s 


alſo, in ſondrie ſortes. 
oTbe interlocutors, Maſter. s cholar. 
The Maſter. 


See pour deſire can not 
bee ſatiſficd, neither pour re- 
queſt ſtaied, untill J maie iu⸗ 
ftly aunſwere pon, that J can 
teache pou no moꝛe: whiche 
aunſwere maie ſtate your re⸗ 
queſt, although it content not 
pour deſire. 

| Scholar. J beſeche Cod of 
his mercte, to withffande all ſuche occaſton:ercept it 
mate be moꝛe to pour owne contentation and pꝛofite, 
then it would be pleaſaunt to the louers of learning. 

Maſter. Pet a iuſte excuſe maie ſtande foꝛ my de⸗ 
claration: As if tgnozaunce doe infozce me to ſtate 
my trauell. | 

Scholar. Pour owne ignozaũte, 3 truſt, yon will 
not allege:and as foꝛ the ignozance of other, it ought 
to bee no ſtaie: ſith the ignoꝛaunte multitude docth, 
but as it was euer wonte, enuie that knowclcdge, 
whiche thei can not attaine, and wiſhe all men igno⸗ 
raunt, like bnto themſelf, but all gentle natures, con 
temneth ſuche malice: and deſpiſeth theim as blinde 
wozmes, whom nature doeth plague, to ſtay the pot- 
ſone of their venemous ſtynge, 

Maſter. Me ſhall not nede to ſtande on this talke, 
but trauell with knowledgeto vanquiſhe ignoꝛaũce: 
And beleue that the pricke of knoweledge, is moꝛe of 
foxce then the ſtynge of ignoꝛaunce:pea, the poincte in 


A.t. Geometric, 


Vaitie. 


Nomber. 


A parte. 


Parket. 


ls a parte that is; 


The ſeconde parte 


Geometrie,and the vnitie in Arithnetike, though bothe 
be vndiuiſible, doe make greater woozkes, t increaſe 
greater multitudes, then the bzutiſhe bande of igno⸗ 
raunte is hable to withſtande. 
Scholar, Dur talke groweth well to our mater. 
J beſeke pou therfoze, with that vnitie beginne, and 
builde on it pour wozke,as a foꝛte again ignozante 
Maſter. Unitie is of it ſelf vndiuiſtble , and pet is 


it tn al partes of the wozlv?,and in cuery thing. Pea, - 


the wozlde it ſelf conſiſteth of vnitie, is named of vni⸗ 
tie, was made by vnitie , and is pꝛeſerued by vnitte, 
and onelp tgno2aunce with her bꝛaode ſecluded from 
vnitie, ſo that of it to repcte the fulle foꝛce, would oc- 
cupte muche time, and malte greate volumes. 

Scholar. Sith vnitie is ſo mightie, and of ſuche 
fozce(as you ſate)what mate bethought then of nom- 
ber, whiche containeth a multitude of vnities 2 And 
is nothpng els but a collection of vnities. 

Maſter. Unitie is the fountaine and ozigihalle of 
nomber, yea vnitie by addition onelp ſhall make a 
greater nomber , then any nombers can doe by mul⸗ 
tiplicacion. But this is marueilouſe, that no nomber 
repineth againſt dinifi6, till it come to an vnitie:and 
then will it permit no farther diuiſtd, And therfoze it 
is ſaid, that vnitic doeth neither multiplie noz diuide. 

And as al nombers matc be moꝛe oz leſſe, ſo the leſ⸗ 
fer is euer a parte 02 partes of the greater. 

As y vnto lo is a parte, named a halfe:but vnto 7.5. 


is not a parte, but partes, and is called . 0 8 to. 24. 


but vnto. 36. it is partes, that is 3. 
Scholar. J perteiue, pou call it a parte, when the 
numeratoꝛ in the fraction (reduced to the ſmallefte) 
is an vnitie. And when the numeratoz is a nomber, 
then that fractid betokeneth partes of a nomber. 
But I pꝛaie pou , what varieties of nombers bee 


there p2tncipallp to be conſidered in this arte? 
Matter. 


of Arithmetike. 
Maſter. Nomber is diuided into diuerſe kindes, 7%? iſte d 
| fo2 ſome are whole nombers , and thei onely of Euclide, uin of now 
Soetias, and other good w2iters are called nombexrs. be,. 
Other are broken nombers , and are commonly called 

frattions. Df theſe bothe J haue witten in the firſle 

and ſeconde partes of Arithmetike : So that J mighte 

ſeme to curiouſe, to repete any parte of it again. 

But now in eche kinde of theſe, there are certaine The /econ«e 
nombers named 4 tracte: and other called nombers d1uiſion of 
Contratte. nombers. 

Alſtracte nombers are thoſe, whiche haue no deno- A?/tratfe. 
mination annered vnto them. And thoſe that haue a- 
ny denomination iopned to theim, are called Contratte Contract. 


nombers. 
Scholar. This I (ce to be a reaſonable diſtinctis, 
and agreable to the ſignification of the names, 
Foz as that nomber is cotracte, from his gencrall 
libertig of ſignification, whiche is boũde to one deno⸗ 
mination, as in ſaipng. 10. grotes (where. 10. is re⸗ 
ſcrained fro the libertie of valowyng any other thing 
but grotes ) ſo if it had no de nomination adtoined, it 
might then ſignifie the nomber of daies, o2 of miles, 
O92 anp like thrng,as well as of grotes. Fo2 when F 
ſaic.Io.and doc not limitte anp denominatio, then is 
that. Io. abflracte and ſeuered fr all ſpecialties, and 
ſtandeth free to anp name of thing. 


But this (me thinketh vnder pour cozrection) can whetherbre; 


not extend to bꝛoken nombcrs;whiche euermoꝛe cars ken nombers 


ry with them their denominacion:ſepng thei conũiſte be contratte, 


of a numeratoꝛ and a denominatoꝛ. 

Paſter. You ſeme to ſaie well. And the like iudge⸗ 
mete doeth appere to be in ſome wztiters of this arte. 
But pet ſeyng that fractions maie haue all other ar- 
tifictall denominations, that whole nombers mate 
reteiue: and mate alſo bee without theim: therefoze 
mult wee either make a moze K r diſtinction of 

ii. that 


wh y ratios 
be 55 called 
nombers pro- 


perl). 


The diuiſion 
of nombers 
Abſtratte. 
Nombers 
Abſolute. 
Nombers 


Relatine. 


Noembers 
Figuralle. 


The ſeconde parte 
that name el denomination: oz els wee muſt ſeclude 
fractions, fro the neceſſitie of that name:oꝛ els third⸗ 
ly, to auoied tontention, cal them nombers contracts 
impꝛoperlp. Nn 

Scholar. Jaſſentethereto as reaſon would. 

Pet one thyng moꝛe J muſt demaunde of you, why 
Fuclide, and the other learned men, refuſe to accompte 
fractions emongeſt nombers. 

Maſter, Bicauſe all nombers doc conſiſte of a mul- 
titude of vnities: and cuery pꝛoper fraction is leſle 
then an vnitie, and therefoze can not fractions exact⸗ 
ly be called nombers: but mate bee called rather frac⸗ 
tions of nombers. 2 

Scholar. In deede nolv that J doe waie the mater 
moꝛe exactlp, it appereth that a fractis is not pꝛoper⸗ 
ly a nomber, but a connexion and conference at nom⸗ 
bers, declaryng the partes of an vnitie. Foz the nu⸗ 
meratoꝛ doeth ſigniſie one nober,and the denomina⸗ 
toꝛ an other: The denominatoꝛ declarynge into how 
many partes the vnitte is diuided, and the numera⸗ 
toꝛ ſigniſiyng that of thoſe partes, not all, but ſo ma⸗ 
ny onely are to be takt, as the numeratoꝛ impoꝛteth. 

Maſter, Mell, then to p2ocede, nombers abſtracte 
are conſidered in. 3. pzincipall varieties: That is, firſt 
without compariſon to any other nomber o2 figure. 
And that nomber mate well be called nomber ab/olute, 

Sccondarily , ſome nombers bee vſed onelp in re⸗ 
lation to other, andtherfoze ought to bee called nom⸗ 
bers relatiue. | 

Thirdly , many nombers are referred to ſome fl- 
gure, that mate riſe by multiplicacion of their partes 
together, and that diuerſſy. And thoſe nombers ther- 
foꝛe mate bee called ſiguralle nombers, 

Scholar. If J conceiue pour woꝛdes rightly, this 
is your meanynge: that when J ſate. 10. 25; 100. 93 
200. tc, theſe nombers ſtand abſolute from all deno⸗ 

minacton 


of Ait Het ike. 


minacion, and clere from all relatio and compariſon. 

But when J ſale. 6.1s halte of. 12.02. 15.18 triple to 
5. here the numbers beeyng compared together, arc 
aptly called nombers relative; Do if I ſaie, that. 16. is a 
ſquare nomber, bicauſe it is made of. 4. multiplied by, 4 
then is. 16. here to be called a figuralle nomber. 

Maſter, You take it well. Therfo2e will J bateflp 
touche the membꝛes of cuerp kinde. 

Firſt of abſolute nombꝛes, ſomc are enen nombem, 
and ſome are ode. 

Scholar. All men knowe that. And farther, that Nombery, 
tuen nombers are thoſe, whiche mate be diutded into e⸗ enen, & o. 

uallc halfes: and ſo can not odde nombers, without a 

action, 

Maſter. Oft this plaine eaſie thyng , marke what 
foloweth:a greater doubte diſſolued. Fo2 if an odde 
nomber(as.7.fo2 example) can not bee parted into.2, 
equalle nombers , eche beepng halfe of. 7. then. 3. 
whiche is commonly called the halfe of. 7. is no nöber 

Scholar. It can not be denied. And ſo (J ſce now) 
no fraction can bee a nomber. This greate doubte is 
plainly diſſolued, by a very certainc and moſte kno- 
wen punciple. 

Maſter. Row farther , Df bothe theſe kindes of Nomber: cg. 
nombers, ſome bec compounde and ſome bee ſimple and pouude, and 
vncompounde. Compounde numbers are made by multi- ſimple. 
plicacion ot. 2.nombꝛes together, and not by additiö, 
though the name might ſeme to ſerue to bothe. 

Scholar. So J pertceiue, that q. is no compounde nõ⸗ 
ber, although it bee made by addition of. 2. and. z. but 
6. whiche is made by multiplication of. 2. and, 3. 

Likewates, 9. is compounde, bicauſe that. 3. multi⸗ 


plied by.3,doeth make. 9. 
And. 15. alſo is compounde by multiplipng. 5. and. }, 


together. One # 6 
And hereby J ſe that.1.is not to be _ a Mi nomber. 
ili. 02 


The ſeconde parte 


fo2 then all ndbers aboue it, muſt nedes be compound, 
bicauſe thei conſiſt all of vnities. 
Maſter. But pet by multiplication of. 1. no other 
nomber is compounde. 
Scholar. By thoſe wozdes Jam taught to knowe 
moꝛe, and ſpeake better. 
Maſter. Even nombers are pet diuerſſp to be conſide⸗ 
red in their diuiſions. Foz although the greate multi. 
Twoo is vn. tude of cuen nombers bee compounde, pet.2.1s accomp- 
compounde, ted truely an euen nomber, oꝛiginall, and vacompoige. 
So that it maie make other nombers, + is made of no 
nobcrs,but of vnities onely,as al odde nombers are. 
All other euen nombers are compounde, and are di⸗ 
ucrſly diuided, foꝛ ſome are even nembert evenly , and 
Furn nom: ſome are euen nombers oddely,and ſome are even nombers 
bers, evenly, bothe euenly and oddely. Fuen nombers euenly , are ſuche 
nombers as mate bee parted continually into euen 
balfes, till pou come to an vnitie. As foz example. 32. 
firſt is diuided into. 16. as his cuen halfe: and again, 
16. into. S. as his halfe:And.&.againe by.. is parted 
tnto.2.cuen partes: Then. 4.alſo by. 2. And that. 2. is 
diuided into. 2. vnities, as his iuſte halfes. 
Eu? nombers But euen nombers vncuenly, are ſuche nombers as 
vntuenlyj. male bee diuided into. 2. equalle partes: whiche are 
odde nombers. As. 18. is diuided into. 9. and. . as his 
haltes, and thei are odde. So. Io. is diuided by.. Ind 
30. by. 15. with a greate nomber moze of ſuche ſozte. 
Fuen nom; Nom bers eucu euenly and oddely, bee commonly called 
bers,euenly (uche nombers , as male bee diuided into. 2. equalle 
and odgely. and cucn halues: but befoze you come to an vnitie, 
' the halfes will be odde nombers. As. 60. maic be firſt 
parted into. 30. and. 30. whiche are cuen: And thet as 
gaine diuided by. F. whiche is odde. 
Like wales. 24. is diuided firfſt by 12, And that 12. by 
6. laſtly. 6.1s diuided by. z. whiche is an odde nber. 
So. 28. male bee diuided into. 2. equalle and cuen 
halues, 


1 4 1 
4.7%" 7 or Ale” . 


of Arithmetike. 


halues, that is into 14. And that. 14.into.7, whiche ts 
the hal ke ol. 14. but is an odde nomber. 

Scholar. This x perteiue well. And, as J iudge, 
the diſtinction into thoſe. 3. kindes, is not onelp rea- 
ſonable, but alſo n2defull. And pet you ſeme to ſpeake 
doubtfully,of this laſte membꝛe. Bicauſe J remem- 
ber not that pou bſe this woꝛde commoly, but where 
pon glue place rather to cuſtome, then to reaſon, 

Maſter. D2cls to cuſtome of the common ſoꝛte of 
wꝛiters, rather then to the iudgemente of the moſte 
aunciente loꝛiters. 

And ſo in this caſe Fuclide doeth not ſeme to admitte 
this thirde member. But accompteth it vnder the ſe⸗ 
cond: kinde. As mate well appere in his. 9. boke, and 
34. pꝛopoſition, where he calleth ſuche a nomber, enen 
ly euen, and euenl odde alſo, whiche place cõferred with 
the definitions in theſame booke, doeth appꝛoue in 
many wiſe mennes opinions, that Fuclide minded but 
2. onely kindes of thoſe nobers. And pet in this thing 
(Ithinke) he did rather app2oue, 3. varieties by his 
pꝛopoſttiõs, then eſtabliſhe onely.2, ſoztes by his firſt 
deinitions. | 

But herein J will ſpende no moꝛe tyme. But ſate 
bꝛiellp that the diſtinctis of. 3. kindes,ſerneth to good 
vſe, and eaſe in teachyng. 

And nolv foꝛ farther knowledge of nombers, ſome 
are called nombers perfecte, x ſome arc nombers imperfe#, 


Perfette nombers are ſuche ones, whoſe partes ioy: Nombers 


ned together, will make eractly the whole nomber, Per fecke. 


And therfo2c are.6.and.28, accompted pertecte no- 
bers : bicauſe the partes of eche of theim added toge- 
ther, doe make the ful and intere nomber, whoſe par- 
tes thet bee. As of. 6. the halfe ts. 3. the thirde parte is 
2, the ſixte parte is.. As fo2 a quarter, and fifte parte 
it hath not in whole nomber. Now put together. 1.2. 


and, . and thei make iuſte. 6, whoſe partes thet = 
nd 


6. 


Nombers 
imperfette. 


Nombers 


The ſeconde parte 


And therkoꝛe 18.6.a perfecte nomber. 

Likewaies. 28. hath foz his halfe. 14. fo2 his quar- 
ter. 7.foʒ his ſeuenth parte. 4. and fo2 his fowertenth 
parte. 2. and fo2 his. 28. parte. 1. all whiche put toge⸗ 


ther, that is. 1.2.4.7. And. IA. dee make. 28. ot this ſoʒt 


there are very fewe moꝛe in cõpariſd. And foꝛ an exã⸗ 
ple, à (ett here, as many as are vnder. ooo o. 
and thei are theſe . 6. 28. 496. 8128. 130816. 209612 
33550336.5 36854528. 

But now of the contrary kind, im perfelte numbers be 
ſuche, whoſc partes added together, doe make either 
mo ꝛe oʒ lefſe , then the whole nomber it ſelf: whoſe 
artes thei bee. 

And if the partes make moe then the whole noms 
ber, then is that nober called ſuperfluouſe,02 abundaunt. 


ſuperfluenſe. As 12, whoſe partes are. I. 2.3. 4. t. G. whichemake 16. 


Nem bert 
Oiminute. 


So. 20. hath foz his partes. I. 2. 4. 5. Io. whiche 
make. 22. Like wales. ING theſe partes, 
1. 2. 3. 4. Fo 6. 10. 6 

60. 40. 30. 24. 20. I. 12. 5 whiche make 240, 

And it the partes make lefſe then the whole nom- 
ber, whoſe partes thet be, then is that nomber called 
Diminute, oꝛ Defettive. As.8, hath theſe partes. 15244, 
whiche make but. /. | 

So. 16. hath theſe partes, 8. 4. 2. I. and thei make 


- onelp. 15, 


Likewaies. zz. whoſe partes are. 1. 2. 4. 8. 16. and 
rake but. zl. 

Scholar. In all theſe nombers J note that pou res 
ken one, foz a parte of eche one of theim: whiche be⸗ 
foe thought pou had denied. 

Mater. 1, canne neither multiplie noꝛ deuide, and 
therfoꝛe compeundeth no nomber. But one mate in⸗ 
crcalc addition, and therefozce where partes be added 
together, there.. mate well be called a parte. 

And this ſhall ſuffice foz the diuiſion of cucn Nome 

ers 


of Arithmetike. 


bers Abſtracte. . 
Now to ſpeake of odde nombers, ſome of the are cem / Odde nõ bers 


pounde, ſome vncom pode. Thci arc compounde,whiche Compounde. 
mate bee diutded into any other partes then vntties. 

2s. . whiche is copounde ol. 3. And. 15. that is made 

of.. and. 3. Alſo. 21. is compounde of. 7. and. 3. And 

ſo lurthe. But. 3. 5. 7. II. Iz. 17+ I9. 23. 29. and ſuche 

like, bee odde nombers vncompounde. Foz thet are not Vncompoi de. 
made of any other then of vnities. 

Here muſt you vnderſtande by compoſition, the mul- 
tiplication of the partes of nombers together, as you 
remembꝛe, befo2e was declared. | 

Scholar. J conſider it ſo; And J renrembze all that 
you haue taught me, foꝛ the diniſio of nobers ab/?rafte 
and abſolute. What ſate you now of nobcrs relative? Nombers 

Paſter. Some tymes their relation hath regarde Felatiue, 
to their partes, namely, whether theſe.2.that bee ſo 
compared, haue any common parte, that will diuide 


theim bothe. Foz if thei haue ſo , then are thet called 


nombers commenſurable; As. 2. and. 21. bee nombers com- Commenſus 
menſurable:foꝛ. z. will diuide eche of theim. rable. 
Like wales. 20. and. 36. be commenſurable, ſeyng 4. is 
a comms diutſo2 fo2 theim bothe. But if thet haue no 
ſuche common diuiſoꝛ, then are thei called incommenſu. 
rable. Ag 18 and 25. Foꝛ 2j can bee diuided by no nom- Incommen⸗ 
ber moze then by. . And. 8. can not be divided by it. /y-4b/e, 
In like maner. 36. and. 49. are incommenſurable: F gz 
49. hath no diuiſo2 but. /. And /. can not diuide. . 
Scholar. Doe pou meane then, that incommen/ura: 
ble nombers, haue no copariſon noꝛ proportion together: 
Maſter. Nate,nothpng leſſe. Fo2 any. 2. nombers 
mate haue compariſon & proportion together, although 
thel be incommenſurable. As. 3. and. 4. are incommen/« 
rable, and pet are thei in a proportion together: as ſhall 
appeare anon. | 
But firſt J will declare vnto pou , the varieties of 
B. i. proportion 


The ſeconde parte 


Paþortion. proportion, wherein there maie be double conferice; J 


Of greater 
mequalitie. 
0 7 leſſer in⸗ 
#4qualitic. 


Multiplex, 


meane of the leſſer to the greater, oꝛ of the greater to 


the leſſcr . 

Mhẽ the greater is copared to the leſſer, it is called 
a Proportion of the greater inequalitie, As 6 to 2.025 to 3, 
And when the leſſer is conferred to the greater, it 
is called a proportion of the leſſer inequalitie . As, 3, to. 5, 
02. 2, to. 6. , 

Scholar. And what if J would copare two equalle 
nombers together? 

Palter. That is accoumpted alſo a pꝛopoꝛtion of 
many men:and ts called the proportion of equalitie, And 
then ought the firſt diuiſton of pzopozcion to be, thus 


Cqualitte. 


Pꝛopostion of The greater. 


Jnequalſtie, 
The leſſer. 


So pꝛopoꝛcið of the greater inequalitie, is diuided 
into.y.ſeuerall kindes: whereof, 3, be ſimple, and. 2. o⸗ 
ther compounde. The firſte kinde is, when a greater 
nomber containeth the leſſer diuerſe times: as twifſe, 
92 thʒiſe, oꝛ oftener. So. 6. containeth.3. twiſe: and 
it tontaineth. 2. thꝛiſe. This pꝛopoꝛcion is called 
generally, multiplex, that is to ſaie, many folde: but 
ſpecially it is named, accoꝛdyng to the tymes that it 
conteineth the leſſer. So that if it contein hym twiſe, 
then is it named apla, o double. As 2 to i and 4 to.2, 

And if it containe it thꝛiſe. As. 3.to. 1.and.6, to. 2. it 
is called tripla, oꝛ triple. 

It it containe it. 4. tymes, then is it quadruple, oz 
quadruple, 

Ok theſe and of diuerſe other ſoꝛtes in this kind al⸗ 


ſo, here are the names bziefly ſet doune with a 
upla 


of Arithmettke. 


Ops. 4. to. 2:6. to. 3:10. to. 5:18. to.. Double. 
Triple. 6. to. 219. to. 3: fn. 10. 4. 18. tu. 6G. Triple. 
Quadrupi a. 4. to. I: &. to. 2: I2. to. 3: 16. o. 4. Fou er folde 
Quimntupla. 5. to. I: Io. tu. 2: I. to.3: 20. to. 4. I iuefolde. 
Sextuple. 6. to. I: 2. to. 18. tu. 3:24. to. 4. Eixefolde. 
Septupla. 7. to. I: IA. to. 2:2 I. to. 3:28. to. 4. Scucntolde. 
Ottupla. S. to. I: 16. to. 2:24. to. 3:32. to. 4. C ſightfolde. 
Noncupls, . to. I: I8. to. 2:27. to. 3:36. to. 4. Pincfolde. 
Decupla. Io to 1:20. to 2:30. to 3:40. to 4. ¶Tenncftoldo. 
Vadecupls, II. to. I: 22. to. 2:33. to.. „A leuenkolde 
Duodecu pla. 2. to. I: 24. to. 2: 36. co. 3. 52 TE wclucfold. 
And ſo infinitely, 


Beſide this there is an other kinde of pzopoztion, 
when the greater containeth the leſſer , moze then 
ones, and not twiſc:and that mate bein 2 ſoꝛtes. Fo2 
if the greater contatne the leſſer , and any one parte 
of hym , that pꝛopoꝛtion is called Superperticulare. Superparti 
Foz erample,take.5.to.4. Sith.5.docth containe. 4. % "7 : 
and his quarter. Likewaies. 6. to. 5. is in theſame ; 
kinde of pꝛopoꝛtion: although, not of theſame ſpect- 
all ſozte. Fo2 6.comp2chendeth.5.and his fifte parte. 

So that fo2 a moze ſpeciall diſtinction, eche of theſe 
and many other, haue their ſcucral names, acco2ding 
—_— — r 3 doe — As if it ton⸗ 
taine the halle moꝛe, it is named Se/quia/ters, In whi⸗ , 
che pꝛopoꝛtion are theſe nombers folowyng. ovens 
3. to. 2. 6.t0.4: 9.to.6: 12.to.8: I. to. Io. I. 

But if the greater tompꝛehende the leſfer, and his Seſquitertis 

thirde parte, then is that named s / ſuntertia pzopozt, OE 
on. As in theſe 
. (4-ko,3}-8.to.6: I2. to. 9: 16. to. 12: 20. to. j. 14. 
And when the fifte, ürte, ſeuenth, oꝛ eight part doeth 
make the pꝛopoꝛcion, oꝛ any other part els, the name 
is taken of that ſame parte. As fo2 bꝛiefneſſe 3 will 
here ſctte examples. 


B. ii. Seſquiquarta, 
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Seſquiquarta. 
Seſquiquinta, 
8% iſexta. 
Seſquiſeptima. 
Seſquioctaua. 
Sey ninona. 
Seſquidecims, 


Seſquiundecima, 12, to. 11:24.t0.22:36.to, 33. 
Seſquiduodecima. Iz. to. 12:26. to. 24: 59. to. 36. 


T he ſeconde parte 


5. to. 4: Io. to. 8:15. to. 2. 
6. to. 5: 12, to. 10; 18. to. 15. 
7, to. 6:14, to. 12421; to. 18, 
8. to. 7:16. to. IA: 24.to.21. 
9. to. 8:18. to. 16: 27. to. 24. 
10. to. 9:20. to. 18:30, to. 27. 
II. to. 10:22. to. 20:33. to. 30. 


[;|A quarter moze, 
17 a fifte moze. 

7 a ſixte moꝛe. 

7 a ſeuenth moze. 
an eight moꝛe. 
a nineth moze. 
[--/a tenth moze. 
lid lenenth moze. 
[-- à twelueth moze 


And ſo as farre as pou liſte to pzocede in ſuche pꝛo⸗ 
po2tion: where one parte of the leſſer, is the tuſte dif- 
ference and erceſſe;betwene it and the greater. 

But if the difference be.2.partes.3.partes,o2 moꝛe 

Superpartics partes: the pz0po2tid is named ſuperportiente, Ag.5,to 
3. And. lo. to.6. Fo2 as.5.contatneth.z.and.z.0f it; ſo 
lo. holdeth.6. and. o it. 

Scholar. Now J percetue ſome vſe alſo, of the di⸗ 
ſtinction betwene a parte and partes in nomber : Df 
whiche at the beginnyng you did ſpeake. But how 
many kindes are there of this ſoꝛte: 

Maſter, There arc infinitc kindes in this ſo2tc of 
pꝛopoꝛcion, as well as in the other. But fo2 exams 
ples ſake,. will ſet furthe ſome of the moſte common 

. nombers: that therby you maie gather the fozmes of 
the reſte. And theſe be thei, with their names. 


Superbipartiens. 


Tertias. 
Quintas, 
Se ptimas. 
Non 4s. 


F. to. 3:10. to. 6:1. to. 9:20, to. 12, 
7 to 5:4. to 10:21.to Iy:28. to. 20 
9 to 7:18 to 14:27. to 2736. tu 28. 
| 1 to 9122 to 18:33, tu 27: 44-to 36/5 
vndecimas. Iz. to 11:26 to 22:39 t0:33:52 to 44 


of Arithmetike. 


—(QQuartas. 7. to. 4: 14. to. S: 21. 0. 12:25. £9. I. 

Quint as. 8. to. 5:16. to. IC: 24. lo. y: 2. t 2 

Septmas. Iot07:20.to 14:30 to 21:4 to 25, 

„ Otauas. . II. to. 8:22. to. 16:33. to. 24. 
ſuptriparties Decimas, Iz. to. 10: 26. to. 20: 39. to. 30. 


Decimastertias. 16. to. 13 7 32 to. 26 4% to. 39. 


yndecimas. IA. to. II: 28. to. 22: 42. to. 33. 
(Saat 7. to. 14: 34. to. 8: 5l, to. 42, 


Quintas. 9. to. 5:18. to. 10:27. to. 1j: 36. to. 20 
Septimas. II to 7:22 to J4:33. to. 21:4. to 28. 
Saupe rquadru _) Nouas. 13 to 9:26. to. 18:39. to. 27:52. to 36. 
partiens. [Demers I. to. 11:30, to. 2 2: 45. to. 33. 
Decimastertias. I 7, to. I ;: 3 4. to. 26:5 l. to. 39. 
Decimasquintas. ] 9. to. 15:38. to. 30:57. to. 45. 
Sext as. II to 6:22 to 12:33, to. 18:44. to 24. | 
| (Spins 12. to. 7: 2 4. to. 14: 36, to. 21. 
Octauas. I 3. to. 8: 26. to. 16: 39. to. 24. 
73 Nonas. I 4. to. 9: 28. to. 18: 42. to. 27. 
geln Padecimas. 16. to. II: 32. to. 22: 48. to. 33. 
Partiens. Duodecimas. I7. to. I2: 34. to. 24: Fl. to. 36. 


Decimas tertias. 18, to. 13; 36. to. 26: 54. to. 39. 
Decimas quartas. 19, to. 14: 38. to. 283 7. to. 42. 
Decimas ſext as. 21, tu. 16: 42. to. 32: 63, to. 48. 


Septimas, I3. to. 7: 26. to. 14: 39. to. 21. 
Vndecimas. I 7, 0. II: 34. to. 22: Fl. to. 33. 
Superſextu: Decimas tertias. 19, to. 13; 38. to. 26: . to. 39. 


Deeim es nonds. 25 + to. 19: 50. 0. 382 75. to. 57. 


Partiens. U eee, to. 17: 46. to. 34: 69. to. Fl. 
Vjceſimas tertia. 29. to. 23: 58, to. 46: 78. to. 60. 
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Scholar. J vnderſtande by theſe examples , ſome⸗ 
what of their reaſons*but 4 perteiue, you doc not fo- 
lowe their naturalle oꝛder, without interruption, in 

B. 11}, theſe 


The ſeconde parte 


theſe of the laſte kinde. 
| | " Maſter, To thintente you mate the better vnder⸗ 
"mn ſtande good ground in that emiſſion, 3 wii ſct furthe 


| here thoſe omitted nombers: That you mate ſce how 
| thei would erpzeſſe ſome other p2opo2tio herc named 
And therfo2e thei doe ſeme rather to be omitted, then 
| in deede ſo to be. 
Marke theim well. 


| 3 Secundas, 4. to. 21 8. to. 4. 
| Quartes. 6. to. 4: 12. to. 8. I 
'| nl Superbipartiens,<Sextas. 8. to. 6: 16. to. 12.114 
| | Octauas. Io. to. 8: 20. to. 16. 4 

Decimas. I2. to. 10: 24. to. 20. I 


| Scholar. Jn deede here J ſee; the firſte is double 
4 p20pozcion. The ſeconde ſe/uialtera, the thirde ſe/ui⸗ 
tertia, the ſowerth /e/quiquarts,t the fifte /e/quiquinta, 
Maſter. So marke theſe other. 


—_ Secundas," | 5. to. 22 10. to. 4. 
* | Tertias. 6. to. 3 12. to. 6. 
ſupertripartieus <Sextas. 9. to. 6: 18. to. 12, 
Non t. I2. to. 9: 24. to. 8. 
Duodecimas. Iy. to. 12:30. to. 24. 12 


KI 
A 


N - 


| Scholar. Che firſte of theſe J knowe not, but all 


. the other are named befoze. 
| Maſter. The firſte is a compounde pꝛopoꝛtion (as 
1 anon J will declare) and is namen dupls /e/quialtera, 
But now will F ſette furthe all the other omitted 
— | names, | | 


RS wi! Secundas. 


| 
| 
* 
"I 


of Arithmetike. 


Secundas. 6. to. 2:12. to. 4. + Tripla, 
\ Tertias, 7. to. 3:14. to. 6. Ei Duple ſe/quitertia. 
F Quartss, 8. to. 4:16. to. 8S. | + Dupla. 
= Sextas, 10. to. 6:20. to. 12. Iq ſupbiperties tertias 
erquadry: Ottauas. 12. to. 8:24. to. 16. I /e/ſquia/tore. 
ent. \ Decimas. 14. to 10:28, to 2015 /upbipartics quintas 
1 Duodecimat. 16. to. 12:32. to. 2414 N 
iparties/eptimas 


Decimas quartas.18, to. 14:36. to,28/15 ſup 
Decimas ſextas. 20. to 16:40 to 32. IA Seſquiquarta. 


„Secundus. 7 to 2:14 to 4. 31 Tripla ſeſaialtem. 
15 Tertias. Sto 3:16 to6. 25 Dupla ſuperbipartiens tertias, 
2 Quartas. 9 to 4:18 tos. 22 Dupla ſeſquiquarta, 
artiens. [ Quintas, lotoß5: 20 to Io. + — 
75 Decimat. 15 to 10: 30 to 20. 1+ Se/quialters. 
Decimas quintas. 20 to 15:40 to 30. I Seſquitertia. 


Secundar. Sto 2: 16 to 4. 4 Quadruple. 
Tertias. 9to 3: 18to6. + Triple. 

Nuartas. Io to 4: 20 to 8.27 Dupla ſeſuialten 
Qaintas, II toy: 22 to 10.2 ＋ duplaſeſqurquinta. 
Sextas. 12to6; 24 to 12-| + Duple 

0 Haus, 14 to 8: 28 to 16. 15 ſupertripartiens quzrtas, 
on. Ito 9: 30 to 18. I ſſiperbipartieus tertias. 
Decimas. 16 to 10:32.to 20. 1+ ſupertripartiensquintas. 
uodecimas. IS to 12: 36 to 24.15 eiae. 

Decimas quartas. 20 to 14:0 to 2814+ ſupertripartiens ſeptimas. 
Decimasquintas. 21 to 15; 42 to 30. 15 ſaperbipartſens quintas. 
Decimas ſextas, 22 to 16: 44 to 32. I ſupertripartiens octauas. 

D ecimas octauas. 24 to 18; 48 to 36. [+ ſeſquitertia. 

Viceſimas. 26 to 20: to 40./ 17; fupertripartiens decimas. 
vice/tmas ſec das. 28 to 22:56 to 44. lic ſupertripartiens vndecima 


Scholar. J ſee well that theſe pꝛopoꝛtions, bee a- 


5. greable with ſome other name: and therfoze might 
# ſeme ſuperfiuouſe in this place, | 
N Maſter. 


* 
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The ſeconde parte 


Maſter. Not onelp ſupcrfluonſcly, but alſo falſe- 
ly ſhould thet bee placed here: ſeynge thei doe belong 
to other places of right. 

Scholar. Why doe pou not name theim all by 
Engliſhe names? 

Matter. Bicauſe there are no ſoche names in the 
Engliſhe tongue. And if J ſhould giue theim newe 
names, many would make a quarrelle againſt me, 
fozobſcuryng the olde Arte with newe names: as 
ſome in other caſes all redy haue doen. 

Scholar. Pet J pꝛaie pou declare thoſe doubtfull 
names of compounde pꝛopoꝛtions. 

aſter. As there is one kinde of p2opoztion, tha 
is named multiplex, oʒ manyfolde, whiche docth con- 
taine the leſſer diuerſe times eracly, And two other 
whiche doe containe the leſſer ones, and ſome parte 
oꝛ partes of theſame: So thoſe kindes mate be com- 
pounded together. As when the greater number con 
taineth the leſſer, twiſe, oꝛ thaiſe, oz oftener:and pet 
moꝛe oucr ſome partc oꝛ partes of theſame. So. 8. 
containeth 3 twiſe, and his 5. And 10 compzehendeth 
3. thziſe and his . 

The firſte example is generally called multiplex ſu⸗ 
perpartiens; bicauſe the greater containeth the leſſer 
cerfaine tymes , and ſome partes of it beſides, But 
moze (pectally it is called dupla ſuperbipartiens tertias, 
that is, double with + moze. 

The ſcconde example is generally referred to mul: 
tiplex ſuperparticularts : bicauſe in it the greater com- 
pꝛehendeth the leſſer oftentymes, (as here thꝛiſe) and 
his + moze. And therfoze ſpectally it is called #ripla /e 
quitertta. 

But as J doe intende bzieflp to ouer runne this 
parte: ſo will J by tables ſet fozthe the kindes of the 
with their cramples. Th 

E 


of Arithmetike. 
The table of proportion of the 


greater ine qualitie. 
Doble. 
Panyfolde, 8425 
Quadriple. 
| Cc. 
PLP im Seſquialter, 
{ Simple vc pode / Supparticulare Seſquiterce, 
+3 | 445 . 
Seſquiquing, 
Cc. 
Super. Superbipartiente. 
Parti 3 ry linger 
©0001; ente. 10 quadrupartiite 
the WEL Superquintupartiete 
inequdlitie. os 
Dobte. 34 uialter; 
Manifolde.. eſquiquart.&t. 
fa ane A Triple. S eſquitierce. 
Seſjuiguinte. e. 
Quadriple. 559 uialter. 
cipounde. 8 90 uiſexte. Gt. 
Doble. Superbipartiente. 
Manifold, Suptripartiẽte Ste. 
Suppartiente, Triple. Superbipartiente. 
[ Suptripartiẽte. c. 
quadri 8 
Abe Pee J Supſextupartieute, 
e. 


C.. Examples 


The ſeconde parte 
Examples of eche compounde kinde, 


mentioned in'the former table. 


Se/quialter. Fto2, 
Double, Se/quiquarte. 9 to 4. 


Manifold: Sul ge. Seſquitierce. lo toz. 
cular T. — — 16 to j. 


ſquialter, 9 to 2. 
Nee le 251 aden 25 to 6. 


Ne Superbipartientetierees, 9 to}. 
Double. Veel. 11 to. 


Menifolde Japon 


Gun“ 


oy. 4 5 na 5 le T: Supquitupartitte quartas 29 to 6 


« Superbi artiente tierces. Ii to 3. 
9785 Triphe. & — quartes. 15 to 4 
* 


ſupſextupartiete ſeptimas. 34 to 7 | 


Scholar. What moꝛe is there to bee learned of 
theſe pꝛopoztions : Fozbytholefo2mes, I mate caſe- 
Ip gather * valureva rate of any pꝛopoztion. 
*B his mate ſtande foꝛ their numeratidn: 
ante bat lu "aptly thei ought to bee ſctte as fraai⸗ 
ons, in their leaſte tearmes:as you haue here diucrſe 
examples. 
Scholar, Von meane that double /e/quialter muſt 
be wzitten thus , and ſo of the reſte. 
Paſter. Oꝛels thus and ſo triple /eſquiquinte 
in this ſoꝛte:3 , oꝛ thus and ſo of all other. 
And fo2 farther Wwoozke » pou ſhall vnderſtande 
that pzopoztions mate bee added, ſubtracted, multi⸗ 


plied and diuided; and verie ſtraunge woꝛkes therby 
acchiucd; 
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of Arithmetike. 


acthiued. Fo2 of the Arte of Pꝛopꝛotios, dependenth 
all the ſubtilties, and fine woꝛkes, not oncly of Arith: 
metike,but aiſo of Geometre:beſides farther mater that 
as now J will not touche. But as fo2 the wozkes of 
Proportions, I will omitte them til an other tyme:con⸗ 
ſideryng not onely the troubleſome condition, of my 
vnquiete eſtate; but alſo the conuentent oꝛder of tea? 
chynge, whereby it is required that the crtracion of 
rootes, ſhould go o2derly befoze the arte of Þ3zopo2tt- 
ons: whiche without thoſe other,ca not be wꝛought. 

TZherfoze will J now onely declare theſe kindes 
of pꝛopoꝛtion, whiche pet are not ſpokcn of: to the in⸗ 
tente that you maie haue here, the generall diuiſion 
of numbers, ſomewhat ſuffictently touched. 

As pou ſee that betwene any two numbers, there 
mate be a conference of pꝛopoꝛtion: ſo if any one pꝛo⸗ 
poꝛtion be continued in moꝛe then. 2. nombcrs, there 
male be then a conference alſo of theſe pꝛopoꝛtions, 
in their ſeuerall termes: and that conference oꝛ com⸗ 4 


pariſon is named Aualogie: whiche ſome delighte to Tualogie. 


call pꝛopoꝛtionalitie: As in this example, where 3 nõ⸗ 
bers beare like p2opoztton in their pꝛogreſſion: 4. 6. 
9. Vou ſee thats. to 4. is in pꝛopoꝛtion // uialter:and 
ſo is . to 6.and therfo2e is there a like pꝛopoꝛtion be⸗ 
twene the. 2. laſte, as there is betwene the. 2. firſte. 
Scholar. This J conſider well by pꝛogreſſion in 


Arithmetike. 
Maſter. Like wales where fower termes oꝛ mo2e 


be ſet in oꝛder of pꝛopoꝛtion, as here 2.6. 18.54. 
Scholar. J percctue this wel: foꝛ here the pꝛopoꝛ⸗ 

tio is triple. But what ſate you to this foꝛme of com⸗ 

pariſon in Pꝛopoꝛtion: As 6. is to. 2: So. 30. is to. 20. 


Is it not all one kinde of Analogie: 
Paſter, It is one kinde of Analogie generalle, 


whiche mate be called directe Analogie: bicauſe the firſt DireFe ana 
is compared toſhim that doeth folowe nerte: 4 ſo eche /ogie, 


C. ii. other 


T he ſeconde parte 4 
other is fill referred to that, that folo weth nexte. But 
this is the difference: that in the firſte, there is a con⸗ 
tinuaunte of collation: and one terme is compared 
with twoo nombers : But in that fozme of example, 
whiche pou put, there is no nomber compared twiſe: 
Foz the firſt is referred to the ſeconde, and the ſecond 
to the thirde. And ſo haue thei ſeueralle names to di⸗ 

ſtinac thetm a ſonder. 

centinual! M hertoꝛe whe the firſt nomber is referred to the 

Preportion. ſetonde, and that ſcconde to the thirde: the pzopozti- 
on is called continuatle ; and it mate conſifte betwene 
3.termes. As 5. 15. 4 5. doe pꝛotede in a continuall tri⸗ 

bple pꝛopostion. Fo2 as 5. is to I: ſo is 15. to 45. as port 

Diſcontinual doe ſee. But when J ſaie thus:as 5. is to 15. ſo 6. is to 

Proportion. 1 f. Here is a triple pꝛopoꝛtion, but not continualle. 

| Foz the ſecondc terme beyuge 1 5. is not compared 
with the thirde terme, that is 6, And therfoze is it cal 
led a p2opoztion diſcontinualle. | 
Scholar. Now perceiue certainly their diſkinc- = 
tion: Fo2 in twoo poinctes theſe examples doe agree, 
and differ in a thirde poinge. | 
. Firſte thei agree in that as you ſaied)that the fo2- 
moſte is referred to the other that foloweth it nexte: 
And ſecondly, thei agree in this alſo , that bothe arg 
compared in a triple pꝛapoꝛtion. But in this thei dif- 
fer, that the ſeconde terme, doeth not beare like pꝛo⸗ 
poꝛtion to the thirde, as the thirde docth to the fourth 
o2 the firſte to the ſeconde. | 
Mater. Farther moꝛe there ts to bee noted, that 
in diſcontinualle pꝛopoꝛtion, there can bee no fewer 
then folver termes, oꝛ numbers: and ſo by euen fo2- 
mes ſtill, as.6.02.8. and ſo foꝛthe. Where as in conti⸗ 
nuall pꝛopoꝛtion, pour termes mate bee of any num⸗ 
ber, euen o2 odde:aboue.2. | 
And although z might ſafe moze of the diuerſities | 
of pzopoztion;as of Proportion couuerſed 03 indirecte, Pro 3 
portion, 
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4 of Arithmetik. 

| portion interchaunged,compounde Proportion, parted Proper 
tion, reuerſed Proportion, and Proportion by equalitie. wet 
J thinke better to pꝛocede fo2 this tyme, to the other 
kindes of nomber , and to reſerue the explication of 


pꝛopoꝛtions to their peculiare place. : 
Scholar. As you knowe the beſt oꝛder, ſo it ſhalbe 
mete that you doe vie pour owne tudgement thercin. 


Of figuralle nombers. 


Maſter. 
2 HE nexte kinde of nom⸗ 


. . 


bers are called Figuralle nom; 
Alben: bicauſe thei doe, oꝛ mate 
) repzeſcnte ſome figure: And 
are euer conſidered in relati⸗ 
on to thoſe foꝛmes. 
Some ok them haue a come 
pariſon and rclatio to length 
onelp, and therefoꝛe arc na⸗ 
med Linearienombers; whiche name, although it mate Nomber li- 
bee referred moſte aptly to ſuche numbers, as will nearie. 
make no other foꝛme duelp, vet maie it alſo be applied 
to any number abſtract. Sith all ſoche numbers mate 
be conſidered as the ſides of other figuralle numbers. 
Secondly, numbers male be conſidered, accoꝛding 
to ſoche foꝛmes as thet make other in pꝛogreſſion, oz 
in multiplication: And thoſe maic well be named Sa⸗ 


perficiall nombert, o Flatte nombers, NAhereof there bee Superficial 


as . varieties, as there bee diuerſities of figures n9mbers. 
in Geometrie. As numbers Triangulare, Quadrate, Cinke- Flattenem: 


angeled, Siſeangeled: amd ſo furthe. Alſo numbers circu⸗ bers, 
lare,diametralle,x like flattes, all whiche nombers haue 


| bothe lengthe and bzeadthe ; and thereof bee named 
F. ſuperficiall nombers, | 
| C. ij. Beſide 
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Sounde 
numbers, 


Sguare 
nombers. 
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Beſide theſe there are other numbers, whiche are 
made of many multiplications , and thei are called 
ſoundenombers;bicauſe that as by the firſte multiplica- 
tion, thei take lengthe and bꝛeadthe, like flatte num⸗ 
bers, ſo by the ſecond multiplication, thei take depthe 
alſo: And thereof be thei named bodily nombers, oꝛ ſound 
nombers, FED 

The leaſte of them all is commonly called a Cube, oꝛ 
a Cubike nomber; And the other in their degrees ſeueral 
ly named, as thei bee made by ſeueralle multiplicati⸗ 
ons. Fo2 actoꝛdynge to the number of their multipli⸗ 
cations, thei take their names. And all that haue like 
number of multiplications, are of one kinde, and bere 
one name: as well in latte numbers, as in ſounde. 

But conſideryng the infinite multitude of thoſe fi- 
guralle numbers , J thinke befte to ſpeake of theim 
onely in this place, whiche haue muche p2ofitable vſe 
in this arte. And, of thoſe, emong infinite flatte num⸗ 
berg, J will take onely fo wer. That is to ſaie, /quere 
nombers, longeſquares, diametralle nombers, and likeflattes, 

Square nombert are thoſe, whiche mate be diuided by 
ſome one number, and haue theſame number fo2 the 
quottente : that ts to ſaie, that a ſquare nober is made 
by the multiplication of any number into it ſelf, as 10 
multiplied by. 10. maketh. 100, That. 100. is a ſquare 
number: whiche. 100.1f J doe diuide by. Io. the quott- 
ente will be. 10. alſo, 

Scholar, So, 4. multiplied by, 4. maketh. 16 ; and 
that muſt be a ſquare number by like reaſon. 


Maſter. So it is. 
Scholar. And if J multiplie.9. by. 4. is not that a 


ſquare number! Seyng lower ſemeth to make all nõ⸗ 
bers ſquare by multiplication. 


Maſter. Conſider this well, that a ſquare num⸗ 
ber doeth make ſuche a ſquare in number, as a iufte 
/quaredocth make in Geomet ne: That is ſuche a = 

whole 


7 


of Arithmetike. 
whoſe ſides are equalle. Fo2 and if the one ſide be lon⸗ 
er then the other, that figure in Geomet ie is called a + 
5 /quare,and ſo it is named in number, a long ſquare | 
alſo. 1 
Now if J ſette doune the figure of pour number, 
as you termed it, and ſette. . 


foꝛ the one fide, and. 9. fo: ::: | 
ee will the figure +++++ +++ 9 | 

Urhere you ſe a plain longſquare: 4) 
pet is the whale number that amoun- {44 420 | 
teth of this multiplicatton; truely naaa | 
med a ſquare number, as here pou ****** if 
mate ſee. But then is the ſide oꝛ roote 22:22 


of it, neither. 4. no2. 9. but. 6. 

Scholar. Now J vnderſtandc it:and the better by . 
this figuralle example. And here alſo J haue learned 45 
what a Roote is: fo2 you ſeme to expounde it, to bee the Aroote. Wet 
fide ofa figuralle number. 

Walter. Euerp flatte nomber , and euerp ſounde 
number alſo haue their ſides: But no flatte number, 
faue onely ſquares haue a roote : bicauſe a roote in + 
flattenumbers,is a number multiplied by it ſelf, 

And in ſounde numbers, thci onely haue rootcs, 
whiche bee made by many multiplications , of ſome 
one nũber by it ſelf; other by that, whiche riſeth of it. 

As when J ſaie, twoo tymes, twoo twiſe, maketh | 
8. that number is a ſounde number: and is named a 
cube. And ſo.3.tymes.3.thꝛiſe, doeth make. 27. whiche 
is alſo a Cube, | un 

And generallp, anp number that is made by ſuche | 
2. multiplications, is called a Cube, o2 Cubike number, A cube, | 
And the number of that multtplication, whiche com- | 
monly is named the multiplier, is in this poince cal- Acubike 
led the Cubike roote of that number. roote. 

Wherfoze,thus alſo mate pou define a Cubſke nõ⸗Acubiſe 

| e ber, nombex, 
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ber: to bee ſuche a number, as beeyng diuided by his 
roote , ſhall haue foz the quotiente the ſquare of the⸗ 
ſame roote. 

Scholar. Hereby J perceiue, that one multiplica⸗ 
tion, of any number by it ſelfe , doeth make a ſquare 
number. And twoo multiplications in that ſoꝛte, doe 
make a Cubike number. : 

dA hat if Jdoe multiplie any number thaiſe, o2fos 
wer tymes , oꝛ oftencr in that ſozte , are there pzoper 
names fo2 ſuche numbers? 

Maſter. Pes in deede: as J will declare anon. 

But firſte befoʒe we attempte the other ſounde nd- 
bers, it ſhall bee mete, that we doe declare thoſe twoo 
ſoꝛtes of flatte numbers, whiche J named befoze:that 

is diametralle numbers, and like flattes, | 
A diametral A Diametralle nomber , is ſuche a number as hath 
nomber. t boo partes of that nature:that it thei bee multiplied 
together, thei will make theſaied diametxalle nomber; 
And the ſquares of thoſe twoo partes, beeyng added 
together, will make a ſquare nober alſo; whoſe rote 
A diameter, ts the diameter to that diametrallenomber, { 

As 12 is named a diametralle nomber, foʒ that he hath 
twoo partes, that is.3. and. 4, whiche beeyng multi⸗ 
plied together, doe make 12. that is the firſte number. 
And if their ſquares be added together, thet wil make 

> a thirde ſquare:and the roote of that number will bee 
the diameter to that platte fozme of 12. As in this exam⸗ 
ple you (ce, 4. ; 
The one ſide is. 4. * 
and the other ſide is 

3 whiche bothe mul⸗ 
tiplied together, doe 
make 12. Then take 
the ſquare of fower 
whiche is 16 and the 
ſquare of. 3, whiche 
is. 9. and put them 
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of Arithmetike. N 

together, and thei will make. 2 . whoſe roote, beyng 4780 

5.1s the diameter of that platte foꝛme. | 
Scholar. That doe J perceiue well, bicauſe it is 

confirmed by the. 33. theoꝛeme of the pathewaie. 


Waſter. Pet take an 12. 
other example. In this [7 _ A 
platte fozme of. 60. you 73 
ſce the one ſide to bee. . 0 8 | 
and the other ſide to bee 60. | 
ly 
12. Nob take the ſquarc — 


nomber of, 12. whiche is. 144. and the ſquare of. 5. 
whiche is. 25. and put them together: ſo will it make | 
16 9, whiche ts a ſquare nomber;and hath, 13, foꝛ his i 
roote. 1 | 
Likewates.120. is to be actoumpted a diametralle 
nomber , Foꝛ ſo muche as it hath twoo partes: that ts 
8. and. 15. whiche becyng multiplied together, doc 
make the firſte nomber, 1 2 o. And the ſquare of thoſe 
twoo partes (that 1.64 .foz.8:and. 225. foꝛ. 15.)beyng 
bothe added together, doe make. 289. whiche is a 
ſquare nober:and hath fo2 his rootc. 1 7. And therfoꝛe 
that.17. is the diameter to that diametralle nomber, [29, 
Like examples infinite might J giuc you; But 2 
theſe fozerplication of the name,mate ſuffice, 4 
Scholar. J doe well vnderſtande the examples: if 
ſaue that Jknowe not how to finde the roote of the 
laſte ſquare nomber, whiche amounteth by the addi⸗ 
tion of the fozmer twoo ſquares together, 
Maſter. That arte will J teache you anon. But 
we male not fo2gette firſte to ende all thc difinitions 4 
of ſoche names, as J minde to weite of, + 
Whereof pet there reſteth like Hattet: whiche mate , ke /lattes. ü 
bee as well taken foz trianguler figures , as fo2 qua ** 
dzate figures, 
So that of any ot them, when the ſides ol one plat 
rozme,bearcth like pꝛopoꝛtion together , as the ſides 
D.]. of 


| F 


flattes , As in 
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of any other flatte foꝛme of theſame kinde doeth. then 


are thoſe fo2- 


oO 


2 


mes called ie 


Squarcs: bi⸗ 
cauſc theſides 
of them bothe, are tn one 
p;opoztion(foz. 6. is tri⸗ 
ple to. 2: as well as. . is 
triple to 3.) Therfoꝛe are 
the whole figures called 
like flattes, 


2. 


27. 


12. 


And ſo of due conueniencie, their nombers that 
expꝛeſſe their quantities, whiche here are. 27. and 12) 
be called by the like names, e lautes. 


* r 


6 


— — 


Farthermoze in triangles (as here you Ce)if the fo 


6. 


3. 
des of the one beare like pꝛopoꝛtion together, as the 
ſides of theother doe: then are thei called /ike flattes al: 
ſo. And their —— declare their quantities, 
in like ſozte are named like flattes. 
Scholar. J pearceine here: As 4 is to 2: ſo. 6. is tu 
z. bothe beyng in a _ pꝛopoꝛtion. And therkoꝛe 6 


and. 24. are to be called . 


ke flatt 


Es. 


Maſter. Pou vnderſtande it well. 
And thus haue we bꝛielly ouer runne the diuiſion 
of nomber, into his pꝛincipalle kindes: And haue ſet 


fothe the definitiosof eche of them, with 2 


he 


of Arithnetike. 


The vſe of them you ſhall ſc largely in the p2atiſc of 


But to the intent yon mate the better obſerue and 
regarde theſe twoo laſte kindes of nombers: whiche 
are commonly neglected of artes men, J will ſhewe 
you ſome vſc of them, with their pꝛoperties. 

Firſte, all diametralle nombers doe ſette fo2the a tri- 


angle, hauyng all th:ce ſides knowen: whiche thyng 


Of diame- 


tralle nom: 


as it docth ſerue to many and wonderfull purpoſes; z,,;. 


ſo can it be found in no other nombers, then onely in 
diametrall nombers. 

Fo:although in figures Geometricalle, pou mate c- 
ucr moꝛe vnfallibly finde one line, that will make a 
ſquare, equall to the twoo ſquares cf any other twoo 
lines (as in the patthe waie pou doe ſee it taught) pct 
the meaſure ccttaine of thoſe ſides, are not knowen, 

M herfoze in nomber that is not poſſible alwates 
to be doen: neither can it be doen with any other no- 
bers, then onely diametricall numbers. Pet mate other 
nombers go very nigh. As namely in theſe examples 

2. 5. 12. 
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of f quare nombers: whoſe dquble, take fo2 the ſqua⸗ 
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res of the ſides, 408. 

bicauſe thei are 

equall:and thei 

make. 8.50. 288. 

1682. 98 OO. ＋ 

(7122. f. 332928. 9 

All whiche dif- G. 

fer onely by an 

vnitie, froma } 

ſquarenomber. 
Foꝛ nine is a 

ſquare nomber 

and ſo arc theſe 

other folowyng, 

49. 289. 1681. 9801, 57121, . 332929- 

whoſe rootes be. 7. 17. 41. 99. 239% 577. 

M hiche examples if vou doe conſider well hereaf- 
ter, thet will helpe you to geffe at the nigheſte rootes 
of nombers that de not fquare , And alſd fo doblyng 
of ſquares , in a ſquare fozme : within an vnſprake⸗ 
able nereneſſe. 

Fo2 as in doblyng of this greater ſquare. 166464. 
there riſeth. 332928. whiche wanteth one of a iuſte 
ſquare. P ou fe caſelp, that as that one is but a ſmalle 
poꝛtion to the whole ſquare: So pet, that one wan⸗ 
teth not in the roote, but in the whole ſquare: where 
by you male perteiue, that it is a very ſmalle and bn- 
ſcnſible parte of one, that wanteth in the roote. 

Scholar, It muſt ſeme dy reaſon of multiplicatt- 
on:that it is ſcarſe the. 1 00 00.parte of one. 

Maſter. Pou ſaie truthe. 

Scholar. But how ſhall 4 finde the diameter of 
ſoche nombers: 

Maſter. That is eaſilp doen, if you kno be firſte 
certainly that your nomber is a dtametrall namber. 

And ſecondarily j it you knowe the true partes 2 

t 
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of Arithmetike. 


it: whiche pou ſhould vſe in this caſe. 

Scholar. ill not any twoo ſoche partes ſerue, 
N by multiplication will make the whole nom⸗ 

er? 

aſter. Pou mate by the fozmer examples, eaſily 
ſe the contrary, Fo2 12 is a diametrall nomber; and hath 
theſe partes (as it is ſone percetued). 2. 3. 4. G. Pet if 
you take. 2. and. 6. fo2 the ſides of it, thei will not 
make a diameter in knowen nomber, 

Scholar. That J vndcrſtande:fo2 the ſquare of 2. 
beyng. 4.added to. 36, whiche is the ſquare of 6. doeth 
make. 40. whoſe roote mult bee greater then. 6. and 
leſle then. 7. And therfoze, 40. can haue no roote in 
whole nomber, 

Maſter, Neither pet in bzoken nombers: foz that 
is a generalle rule: that it any whole nomber haue a 
roote, that roote ſhall be a whole nomber. So that if 
the roote can not bee founde in whole nomber ; you 
ſhall neuer finde it in bzoken nombers. 

And fo2 moꝛe certaintic of that ſaied befoꝛe, that 
all partes be not apte foꝛ the ſides of a diametralle nom; 
ber, to finde out the diameter: marke well the ſeconde 
example, whiche is. 60. and hath theſc partes. 


2 . ieee 


So that beginnyng with the two extremeſte, that 
is. 2. and. 30.thet will by multiplication make. 60. 

And like waies any two nombers, equally diſtant 
from thoſe extremes: As. 3.and 20. Like wales. 4. and 
I 5: other. 5. and. 12. And in like maner. 6. and. Io. All 
thoſe couples by multiplication doe make . 6 0. Pet 
none of them are apte ſides to finde the diameter by, 
but onely 5 and. 12, Fo2 of the other ſides beyng mul⸗ 
tiplied ſquarely (that is by the ſeifes) and thoſe ſqua⸗ 
res beyng added together, there wil not riſe a ſquare 


nomber. As you thall better vnderſtande, when you 
D. ii. haue 


— — x — 


The ſeconde parte 


haue learned to knowe ſquarc nombers, by ertradts 

8 ol their rootes. 

* Pet in the meane ceaſon J will ſct foꝛthe tertamne 
notes, to knowe the diameter, and the apte ſides, in all 
diametralle nombers, 

I, And firſte J ſaie:that as thei are thꝛee nombers in 
all (I mcane the twoo ſides , and the diameter) ſo all 

4 waies if the firſte o2 lfaſte ſide bee odde , then ſhall 
there be twoo of them odde nombers . And the diame- 

4 ter ſhall euer bee the other of the odde nombers ; that 

is to ſaie, the greateſte of them. 
Secondarilp. It is true that all di metrall nombers 
arc euen nombers. And no odde nomber can bee a 4i- 

c metralle nomber. a 

3. Thirdly. 3 ſaie, that all odde nombers aboue one, 
bj maic be the leſſer ſide in ſoche diametralle nombers, 

| | But euen nombers doe not ſcrue ſo generally: foz 

| thei onely mate ſtand in ſoche place, whiche be grea⸗ 

„ ter then. 4: As. 6. S. 10. 12. IA. 16. 18. 20. cc. And none 

þ other euen nombers then ſoche as mate be diuided by 

4. mate be the greater ſide tn any diametralle nomber. 

Fourthlp. If the leſſer ſide bee an odde nomber, 
then oꝛdinarilp, the ſquare of it is tuſte equalle with 

that that amounteth by the addition of the diameter, f 

to the greater nomber. As in the firſte example, z. is be 

the leffer nomber, and. 4. ts the greater : vnto them 35 

bothe the dicmeter is.. Now. 3. hath foꝛ his ſquare 

9. and ſo moche is made by the addition of. 4. and.s. 

| Again in the ſeconde example, the leſſer nomber is 

2 5. and his ſquare is 25, The greater nomber is 12, and 

| the diameter. 3, Put. 12. and. 13, together, and thei 
| —_— 25. whiche is equalle with the ſquare of the 

1 eſſer. 

Like waies. 7. and 24. multiplied together maketh 

168. whiche is a diametralle nomber, And bicauſe the 


Ka 
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ſcuare of the leſſer ſide ( whiche here is.4 9.) muſt bee 
| equalle 
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equalle to the greater ſide , and the d:ameter added to- 
gcther:therfo2e ſcyng.2 5. added to.2 J. maketh. 4 9, 
that. 25. muſt nedes bee the diameter to the foꝛeſaied 
nomber. 

By theſe rules (i you doe marke them well) pon 
mate ſone perceiue, hob to make any diametralle nom 
ber : it the leſſer ſide bee giuen vnto you , and bee an 
odde nomber. Pet foꝛ pour caſe, J will giue pou this 
plaine rule. 

When any odde nombcr is pꝛopounded: as the 
leſler ſide of a diametralle nomber, and you would finde 
the other ſide, and the diameter alſo : o2 els the diame- 
tralle nomber , that maie haue ſoche a ſide: multiplie 
that pꝛoponed nomber by it ſelfe , and it will make a 
ſquarc nombcr, and will be an odde nomber : ſo that 
of it you ſhall finde no iuſte halfe. Therfoze take you 
thoſe twoo nombers, that are nerte vnto the halfe of 
tt: Thc leſſer ſhall alwaies bee an euen nomber, and 
ſhall be the ſeconde ſide of the diametralle nomber: The 
other nomber whiche is the greater, ſhall alwaies be 
an odde nomber: and ſhall bee the diameter of that nõ⸗ 
ber whiche pou deſire. Foz example marke wel theſe 
koꝛmes that doe folowe. 55 
At thꝛee bee pꝛopounded as the one ſide of a diame 
tyalle nomber: And pou would knowe, what mate bee 
the other ſide: and what is the diametralle nomber: And 
thirdly, what is the diameter to that nomber : Doc, as 
J ſated befoze: multiply. 3. by it ſelf, and it will make 
9. whiche is a ſquare nomber, and an odde nomber: 
and therfo2e hath no tuſte halfe. But the nigheſt no- 
mbers to the halfe,are. 4. and. 5. 

Therfoze J ſaie,that. 4. whiche is the leſſer of the 
twoo, is the ſeconde ſide of the diametralle nomber: and 
5. beyng the greater of them, is the diameter it (elf. 

Scholar. Now ts it light tnough to perceiue that 


the diametralle nomber is. 12; ſeepng .3. multiplied by 
fower 


— — — 
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4. maketh. 12. 


Maſter. So is it. | 

Again, if. 5. be aſſigned foꝛ one ſide of a diametralle 
nomber, and you obſerue the fozmer wozke you mate 
caſily finde the other ſide, and the diameter, 

Firft you ſce, that the ſquare of 5.18.25. and it hath 
no halfe. But. 12.and. 1 3. are thc.2, nombcrs nigheft 
his halfe: wherſoze. 1 2. ſhall bee the ſeconde ſide: and 
13, muſt be the diameter. And the diametralle nõber is. 60. 

Like wales, if. 7. be ſet fo2 the leſſer ſide, the grea⸗ 
ter ſide ſhall be.2 4. and the diameter. 25. 

Scholar. Touching this J nede no moze inſtruc⸗ 
tion: the thyng is ſo manikeſte, 

Maſter. Then ſhewe pour knowlege by an exam 
ple,o2 twoo. 

And firſt J appoincte 9 fo2 the leſſer ſide of a diame⸗ 
» tralle nomber,whereunto J would haue pou to aſſigne 
the other ſide, and the diameter. tc, 

Scholar. J followe pour pzecepte , and multiplie 
9, by it ſelf, whereof commeth. 8 1. whoſe halſe is be⸗ 
twene. 40. and. 4 1. Therfoze muſt. 4 o. be the other 
ſide: and 41. the diameter. And here the diametralle nom⸗ 
ber is. 36 0. 

Maſter. Pꝛoue the like: where. 15. is the leſſer 
nomber. 

Scholar. 15. multiplied ſquare maketh. 225: whoſe 
nigheſt halfes are. 1 12. and. I I 3. of whiche the firſt is 
the ſeconde ſide, and the later is the diameter: and the 
diametralle nomber ts, 16 8 ©, 

Maſter. what ſhall be the other nombers ; where 
2I. is the leſſer ſide? 

Scholar. 21. peldeth in ſquare. 4 4 1. whoſe poz- 
tions nigheſt his halfe,are.2 20.and.22 1:And ſo ap- 
pereth their offices, and the diametralle nomber is 4620 

Maſter. So mate you ſate that vnto.27. being the 
leſſer ſide: the greater ſide ſhall be, 36 4. and the dla 

ter 


7 of Arithmetike. 
ter. 3 6 J. bicauſe the ſquare of.27.18,72 9, And the dia: 
© metrallenomber1$.982 8, 

Scholar. So mult it be, by your rule. 

Maſter. Not onelp the rule doth teache you that 
it is ſo , but alſo the nature and figure of ſoche flatte 
nem bers. As here you lee. 


9828. 


_ —— — 
cc 


But to the intente vou maie the better vnderſtand 
the nature of theſe nombers: 3 wil ſet foꝛthe here the 
like ſides with other nombers : whereby pou mate 


kno we, that one fide mate ſerue to diuerſe diametralle 
E.j. wombers 


The ſeconde parte 


nombert. Therfoze marke theſe foꝛmes well. 


Sholar. Here J fce 
theſame. 4 nombers. 9. 
15.2 I. and. 2 7. ſet as the 
leſſer des: And their 
greater ſides are ſot 
as diſagree frõ the foz- 27 
mer rule. And in. 15.21. | 
and. 27. J ſee twoo va- 
rieties, vnlike to the fo: 3240. 
mer example. But ſee⸗ $2 
png the ſides doe diſa- 
gree,J doe not maruel that the diametralle nombers are 
diuerſe from the fozmer. | 
1 Paſter. Examine theſenombers , whether thef 
e true, 

Scholar. J muſt multiplie cche ſide by it ſelf, and 
then adde the together: and if thet make as moche iu⸗ 
ſtly,as the diameter bepng multiplied ſquare, then are 
thei true nombers. So J ſce,that.9.maketh.8 1.and 
12 doeth pelde 1.44 whiche bothe added doe make.225, 
And ſo moche doth 15 make, being multiplicd ſquare. 

Likewates,foz the ſecond figure If 3 fo2th 
; 77 O88 2251 


c 
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225. and. 20. giueth. 400. that is by addition. 2 5, 
wyiche ſomme docth amounte alſo, when, 25. is mul⸗ 
tiplied ſquare. 

The thirde figure hath. 15. alſo fo2 the one ſide, 
whoſe ſquare is. 225. and fo2 the other ſide. 36. whiche 
maketh in ſquare, 1296. And ther bothe together giue 
1521, And ſo many commeth of 39 multiplied by it ſelf 
in ſquarc. | 

Again foꝛ the fourthe figure.21. maketh. 441.and 
2 8. docth yelde.7 8 4. whiche bothe beyng added, doe 
amounte vnto. 1225, And ſo moche docth there ariſe 
by. 3 J. multiplied into it ſelf, 


Fl 
ſi 


The fifte figure hath. 2 1. alſo , and his ſquare is 
441.and the ſeconde ſide beyng.72.maketh in ſquare *' 


5184. So that bothe thoſe ſquares doe make. 5 6 2 5. 
And the like nomber is made by. 75. multiplicd in 
ſquare foꝛme. | 

Now in the ſirt figure 27 beyng multiplicd ſquare 
bꝛyngeth fo2the.7 2 9, And. 36. like waies multiplied 


doeth come of the multiplication of. . by it ſell. 
In the ſeuenth ügure. 27. multiplied ſquare, docth 


glue. 7 2 9: and the other ſide ( whiche is. 12 0.) doeth 
bzyng foꝛthe. 4 4 00, Theſe bothe ioyned together 


doc make.15 129, And the like ſomme is gathered by 
the multiplication ok. 123. ſquarely. 


So that all thoſe figures doc appere true. 


But how thei mate agree with your fozmer rule, 


J tan not ſee, 


PMaſter. That rule did J make fo2ndbers vncom: 
pounde. Foꝛ nombers compounde haue not onely in 
their owne name, the vſe of that rule, but alſo thei fo: © 

lo we the foꝛme of thoſe nombers, of whiche thet ben 


compounde, 


©0.9.bepng compounde of, . foloweth the * ; 
of © 


doeth make. 1296, and that with the other will made 
by addition. 2025. whiche ſomme (as is well ſeen) 


TIF. 
$6 
Ll 
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of. 3. And therfoꝛe as. 3. hath. 4.fo2 to make the ſecond 


ſide with hym, ſo. 9. (beeyng thꝛiſe. .) ſhall haue. i 2, 
(whiche is thꝛiſe. 4. )fo2 a matche ſide with hym. 
Likewates, ). beyng compounde of, 5. and. 3. ſhall 
haue their fozmes in the makyng of the diametralle ni; 
bers, Foz as. z. hath. 4. ſo. I j. beeyng flue tymes. 3. 


ſhall haue. 20. ( whiche is fiue tymes. 4.) foꝛ the ſe⸗ 


conde ſide. 
Again, as. 5. hath. 1 2. ſo ſhall. 1 5. (beeyng thꝛee ty⸗ 
mes. y.) haue. 36. (that is thꝛee tymes. l 2.) foꝛ his ſe⸗ 


conde ſide. 
Likemaies. 21. beyng compounde ok. 3. and. 7. hall 


haue bothe their foꝛmes. 

And. 27. whiche is compounde ok. z. and. 9. ſhall 
haue all the varieties of their foꝛmes. 

Scholar. ſee it is euen ſo, and that in the diame- 
ter, as well as in the ſeconde ſide, But the diametralle 
nomber docth varie moche in them. 

Maſter. Pet doc thoſe nombers agree in a mar⸗ 
ueilouſe good pꝛopoꝛtion. Fo2 if you doe conſider the 
pꝛopoꝛtion of bothe the ſides in one figure, to bothe 
the ſides in an other figure: and adde thoſe twoo p20- 
poꝛtions together, the addition of theim doeth make 
the nomber that repꝛeſenteth the pꝛopoꝛtiõ betwene 
their twoo diametralle nombers, Whiche thynge J will 
now onely touche, as bztefly as male bee, to giue you 
occaſion to marke it better hereafter: Sith this place 


doeth not fully ſerue foꝛ it. As.3- and. 4. beeyng the 


twoo ſides of a Diametrallenomber, doe make. 12, So if 
g. and 12 be the ſides of a diametralle number, that nom- 
ber mult be.. tymes. 12, that 1s. 1 08. F02.9.1s triple 
to. 3:and. I 2. is triple to. 4. And bicauſe the addition 
of pꝛopoꝛtions, is like the multiplication of fractiõs, 
J mult multiplie. 3. bp. 3. oz els + by +, whiche is all 
one, and that will mate. 9. . 


Like waies, if 3. and. . be taken fo2 the ſides of the 
| C. iij. leſſer 


Of enen fides 
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leſſer nomber diemetralle, and. 15. and. 36. foꝛ the ſides 
of the greater nomber: As the leſſer nomber ſhall bee 
Ia. ſo the greater muſt be. 540. that is. 4 5. tymes. 12. 

Foz2.15. vnto.z3. is in a quintuple pzopoztion,and is 
watten thus.<:and. 36. vnto 4 is a noncaple pzopozti- 
on, and is wꝛitten thus ?. Now if you multiplie theſe 
nombers together, thei will make 45: whiche decla- 
reth the pꝛopoꝛtions of the twoo diametralle nombers, 
Aud ſo of all the reſte,as pou male eaſily conſider, 

Scholar. J pzaic pou, let me examine one 02 twoo 
of thf,in compariſon to that firſte diametrall nomber. 12. 

I ſce that ij beyng the leflcr ſide, and 20. the grea- 
ter ſide, doe make, 300. as their diametralle nomber; and 
that. 30 0.18.25. tymes ſo moche as. 2. is. Therfoze 
by pour ſaiyng the pꝛopoztion of 15. to. 3. and of. 20.to 


4. muſt make. 25. And ſo it doeth. Foz eche of them is 


a quintuple pꝛopoztion. And it is quickely geſled, that 
J. multiplied by. 5. doeth make. 25. 

Foz farther pꝛoofe, J take the diametralle nomber 
1680, whoſe ſides are. y. and. 112, Firſt J (ce, that. 15. 
to. 3. bcareth a quintuple pzopoztion: and. 1 12. to. 4. ts 
as. 28. to. I. Therfoze J multiplie.2 8. by.5. and it ma⸗ 
keth. 1 4 o. Then if J multiplie that nomber bp. 12. it 
will make. 168 0. 

This is a ſuffictente trialle fo2 theſe nombers. 

But of ſoche d1ame#ralle nombers, as haue euen nom 
bers fo2 their leſſer ſide, pou haue giuen no rule, no⸗ 
ther examples, ſaue onelp of. 8. wherfoze J pꝛaie you 
tell me, how ſhall F finde out the diametralle nomber, 


with his other ſide, and the diameter in ſoche euen 


nombers. 

Maſter. Vou ſhall make it ſquare, as pou did in 
the other nombers, that wer odde: And of that ſquare 
vou ſhall take twoo quarters, whiche you ſhall alter 
in ſoche ſoꝛte, that you ſhall abate.i.frõ the one quar⸗ 
ter, and put it to the other quarter. And ſo haue — 
8 twor 
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twoo nombers, differyng onely by. 2. and bothe be - 
png odde. Lhe leſſer of them twoo, is the greater ſide 
of the diametralle nomber: and the other is the diameter 
to it. As.S. bepng your leſſer ſide, the ſquare of it is 
6 4. whoſe quarter ts. 1 6. from whiche J abate, 1.and 


there reſteth. 15. and that is the ſeconde ſide, Allo J 


adde 1. to 16. and it maketh, 17: whiche is the diameter. 

Scholar. This is no thyng harde. As by example 
J will pꝛoue. If. 2. bee the leſſer ſide: his ſquare is 
44. and the quarter ot it is. 6. Then abatyng . 1, 
J ſee there will bee. 35. fo2 the other ſide of the Hame⸗ 
trallenomber, And addyng. 1. to. 36.it maketh. 37. to be 
the diameter, And if J multtplie. 35. by. 1 2. it bzyngcth 
fozthe. 4 2 o. whiche is the diametralle nomber, 

Nolv fo2 pꝛoofe of theſe nombers, J multiple. I 2. 
by it ſelf, and it maketh. 1.4 4. Then J multiplie the 
other ſide, that is. 35. by it ſelf, and it peldeth. 1225. 
Thoſe bothe together doe make. 1 36 9. And ſeyng 37 
multiplied by it ſclfe , doeth make theſame nomber. 
Therfo2e are thei all true nombers. 

An other example. I o. beyng ſet fo2 the leſſer ſide, 
J doe multiplie it ſquarely : and there riſeth. 1 00, 
whoſe quarter is. 25. Fo2 whiche J take ( as you 
taught me). 2 4. and. 2 6. And ſo the whole diametralle 
nomber is. 240. Fo2 p2oofe of the other nombers, 7 
take. 1 o o. whiche commeth of. Io. multiplied ſquarc, 
and to it J adde. 576. whiche is the ſquare to.24.and 
thet bothe doe make. 676. And ſo muche amounteth 
by the multiplication of. 2 6. ſquarelp. 

Maſter. This maic ſufficc fo2 this pꝛeſente: if 
pou marke that the cue nombers haue not onely onc 
generalle ſoꝛme, whiche J did expꝛeſſe in the foꝛmer 
ruls, but alſo ſoche as be compounde of any other no- 
bers, euen oꝛ odde: Hauc the like nombers in pꝛopoꝛ⸗ 
tion, foꝛ the greater ſide, and foꝛ their diameter as the 


nombers haue, of whiche thei bee compounde. And 
bicauſe 


T he ſeconde parte 
bicauſe J will not ſtate to long on this matter, J will 
here ſet foꝛthe diuerſe varieties of diametrall nombers, 
whereby you maie gather not onely the true vnder⸗ 
ſtandyng of the fozmer rules: But alſo in theim you 
maie ſee other notable tõcluſions:and ſtraunge woꝛ⸗ 
kes of the natures of nombers. 

Marke well this table foꝛme, with the titles ouer 
it: whiche declare the true meanyng of it. 

And Where pou ſee one nomber in the firſte co⸗ 
lumpne againſt twoo, thꝛee, oꝛ fo wer in the other co⸗ 
lumpnes, you ſhall vnderſtande that that nomber is 
the ſide to ſo many ſeueralle nombers diametralle. 
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This table maie pou crtende infinitelp. And theſe 
thinges mate you ſe, as thinges of greate admiratio, 

There is no diametralle nomber, but it maie be dtut- 
ded by. 1 2, Wherfoze thei be all euen nombers euen⸗ 
ly and oddelp. | 
Again, there is no diametre/le nomber, but it endeth 
iu. o. in. 2.oꝛ in. 8. 

Thirdelp, there is no diametralle nomber, that can 
haue any moꝛe diameters then one. 

Pet mate one nomber bee the drameter to diuerſe 
other. 

As you le 25.1s the diameter to. 168. and alſo to. 300, 

£9.6 J. is the diameter to. I 008, and alſo to.15 00, 

Likewaies. 1 45. is the diameter to. 2 448, and to 
3432. | 

Flſtely : No ſquare nomber can bee a diametralle 
nomber, 

Scholar. Theſe pꝛoperties be notable. | 

But how ſhall I knowe , when a nomber is pꝛo⸗ 


diametralle poned, whether it be a diametralle nomber, oꝛ not? 


Maſter, In that thyng J finde a tediouſe trauell, 
by any rules, in thoſe that wꝛite of it. But wil caſc 
pou of moche paine therein. 

Firſte remember the pꝛoperties of thoſe nombers. 

And it pou haue any other figure tn the firſt place, 
then. 0.2.02.8.1t is no diametralle nomber, . 

Secondarilp, it it maie not bee diutded by, 1 2, al⸗ 
though it ende in one of thoſe, 3. figures, it is no dia- 
metrall nomber. 


Wherfozc if it haue bothe thoſe twoo pꝛoperties 


(whiche an infinite multitude of nombers doe want) 
and be no ſquare nomber (as none be that ende in. 2. 
02.8. 02 with odde cyphers ) then ſette out all the par⸗ 
tes of it, in ſoche ſozte,that the leſſer parte doc ſtande 
directly ouer thoſe greater partes, which beyng mul- 
tiplied together, will make the whole nomber. Y 
nd 


— * 
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And then examine thoſe partes, whiche ſeme to 
haue any likelihod:accoꝛdyng to the foꝛmer doctrine, 

As foꝛ example:1f,7 2. be pꝛoponed to be examined 
in that ſoꝛte, I ſette his partes in oꝛder thus. 


2. % 2 1 th 
36. M. n. 9 


Hobobeit J neded not to ſet doune. 2. nother. . fox 
leſler partes, nother thoſe other greater partes, that 
aunſwere to them: Foz, as J ſaid befoꝛe, thei can not 
bee the leſſer ſide in any diametralle nomber. Wherfoze 
thei nede no examination. 

Farthermoze, foz them that pou ſhall nede to exa⸗ 
mine, if the leſſer nomber bee an odde nomber, the 
ſquare ot it muſt contain double to that greater noms 
ber(that is coupled with it) and one moꝛe. 

And if the leſſer be an euen nomber (of them twoo 
that you would examine) then muſt the ſquare of it 
containe the greater nomber (that ſtandeth by it). . 


tymes, and. 4. moꝛe. And this is not oncly a ſhoꝛter 


waie, then J ſee to be taughte by other artes menne: 
but it is alſo moꝛe certaine, fo2 all nombers not com⸗ 
ponnded of other diametrallenombers. 

Scholar. By this doctrine it appeareth quickelp, 
that.72.1s no diametrall nomber, 

Fo: although it doeth ende in.2. and mate be diui⸗ 


| ded by. 12.yet no couple of nombers here haue thoſe 


p2operties that 1s required, 

Fo2 vnder. 3.18.24. whiche is to greate: and vnder 
6.theregs.1 2. whiche is to greate alſo, 

But vnder. 8. ſkandeth, 9: wh iche is to litle, by a 
greate deale. | 

Maſter. Then pꝛoue in this other nomber. 132. 
Scholar. His partes will ſtande thus. 


F. I. +, 
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z. 6. II. 
44, 2. 12. 


A here 3 ſee quickelp that it can not bee a diam 
tralle nomber. Fo: the nombers under. 3, and. 6. be to 


greate; ſith no nomber that ſhould bee ſette under. 3. 


mate be abouc. 4. - 
Nother vnder.6.mate any nomber bee ſet greater 


then, 8, As it docth ſufficiently appeare by that that 
is taughte befoꝛe. 

And vnder. 11, there can bee no leſſe nomber pla- 
ted then. Go: and therfoꝛe. 12.1s to ſmalle. 

And herein J perceiue greate helpe by this table, 
whiche you haue ſet foꝛthe. 

aſter. It is well marked of pou. But pet trie 
this other crample. 6072. 

Scholar. J ſet doune his partes in oꝛder, thus. 


8 | Il, | 4 — 


9 [012+ 709. | 552+ 506. 276. 264. 253. 


& 4 1 * 152. 92, nd Kee 88. 


And here J ſec a greate ſoꝛte of nombers, whiche 
tan not ſerue to my purpoſe, bicauſe thoſe that bee e⸗ 
uen, and are leſſe then. 4 4. make to litle a ſquare, to 
be 4. times ſo moche as the nomber vnder any of the, 

And. 4 4, maketh to greate a ſquare ; wherfoze it 
can be none ofthe euen nombers. 

Again, thoſc that be odde vnder. 23. doe make to li⸗ 
tle a ſquare, to bee double to the greater nomber vn⸗ 
der it. And thoſe that bee odde abouc. 2 3. doe make to 
greate a ſquare. So that.2 3.docth remain to bee the 
true nõber fo2 the leſſer ſide: and 264 the greater ſide. 


Palter, Bitauſe exerciſe is the beſte inſtrument 
mn 
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(nlearnyng : therfoze will J pzopounde to pou one 


example mo2e. 
hat ſate you of, 5 46 O: Is it a diametralle nowber 


02n0 7 
Scholar, J will trie it, by OO doune his par- 


tes thus. 


3. Jo 
1820, |10992, 


6. 
9lo. 


7. Jo. I2. 
780. 546+] 455+ 420.590.364. 


20. . 2 | 35. 42. 2. 680. 70. 
273. 105. 182. 156. 130. 91.] 78. 


Io. 

And here J ſe diuerſe and many nombers, whiche 
at the firſte ſighte, appere nothyng mete fo2 this pur⸗ 
poſe. Foz. 2 o. is to ſmalle a nomber, as J maie ſone 
iudge: and therloꝛe all other nombers vnder it, muſt 
nedes be to ſmalle, of foꝛce. 

Againe, J ſee that. 3 o. is to greate a nomber, and 
therkoꝛe, ok netellitie, all other nombers aboue it, 

mult nedes be to greate. Do that. 2 I. other. 2 8. mul 
be the true nomber, oꝛ els none. 

MA herfoꝛe J examine ſfirſt.21. whoſe ſquare is 441 
whiche ſhould bee one moꝛe then double, to the nom⸗ 
ber vnder it, that is to ſaie, it ſhould bee. 521. And ſo it 
is not: Thertoꝛe J rekuſe it, and cramine. 28. whoſe 
ſquare is. 78 4. And that ſhould bee fo wer tymes ſo 
moche as. 1 95. ( whiche is the nomber vnder it) and 
4. moze. Therfoꝛe J doe quadriple . 195, and it ma⸗ 
keth.7 8 o. And then I ſee that it wanteth, but folber 
of the other ſquare:whertoꝛe J take thoſe twoo nom: 
berg, I meane. 28, and. 195. fo2 the true ſides of. 5459, 
whiche J finde to be a diametralle nomber. 

Maſter. By tie waie, remeber that you could ca- 
filp perceiue, that all nõbers vnder. 2 o. were to ſmall 


fo2 pour purpoſe:and contrary waies, all aboue. 5 », 
F. iu. to 


Iz. | 14. 


21. 


260. 


A ſhorte 


weane in 


working. 


The ſeconde parte 
to be to greate. So that you neded not to ſette doune 
ſo many partes of pour firſte nomber. 

I herfoꝛe if your nomber bee ſoche a one, as hath 
many partes, vou male choſe one by gcfſe, which you 
thinke will go nigh to ſerue pour purpoſe: and if you 
finde it to ſmalle, then ſet theim doune onelp that bee 
greater then it, til you finde one other iuſte:and then 
haue you your purpoſe, Oꝛ i you finde any to great, 
after that whiche was to ſmalle, and betwene theim 
none iuſte.then is not pour nomber a diametrall nõber. 

But and if the parte whiche you tooke by geſſe, be 
to great, vou ſhall rcfuſe all partes aboue it, and take 
onelp leſſer partes, til you finde a tuſte parte foꝛ your 
purpoſe:o2cls one that is to litle. 

And if in deſcendynge oꝛderlp, pou finde no tuſte 
parte, befoze you come to one that is to litle, then is 


vour nomber no diametralle nomber. 


Scholar. This is a greate caſe in ſhoztenynge of 
Wozke: whiche J will pzone in this nomber. 97 86. 

Maſter. It pou remembzcd well your foꝛmer ru⸗ 
les, you would not admitte this to be examined fo2 a 
diametralle nomber;bicauſe it endeth in none of the thze 
pecultarc terminations: that is, 0.2.02.8. 

Scholar. J cofeſſe my faulte. And therfoze J take 
this nomber.97 8 o. whoſe.20. parte is. 489. But ſe⸗ 
png.20, docth make in ſquare but, 400, therfoze is it 
very moche to litle. 

Zhen take the. 30. parte of it, whiche ts. 326. and 
finde it alſo to litle. 

Thirdelp, J take the. 40. parte of it, whiche is 
244 tand ſeypng. 40. maketh in ſquare, 16 0 o. J [ce 
that it is almoſte. 7. tymes ſo moche as. 2 4 4: and 
therfoze is it to greate. 

So muſt the true nomber be betwene. 30. and. 40: 
oz els there is none at all. 

Therkoze firſte J take. 35. whiche is the middelle 
nomber, 


of Arithmetike. 


nomber as the moſte apte fo2 a coniecture) and it pel- 
eth. 27 9+. And the ſquare of, 3j. is. 1 225, whiche is 
farre moꝛe then the double ok. 2793. 

Therkoꝛe, again J pꝛoue with. 3 2. whiche giurth 
3 055+ And ſeyng the ſquare of. 3 2. is. 10 2 4. it is not 
4. tymes ſo moche as.3 O . foʒ that is. 222. 

UWherfoz2e J take a greater nomber , betwencit 
and. 35. And firſt J take. 3 3. whiche b2ingeth foꝛthe 
2967. wherby J mate ſee that. 3 3. is to greate. And 
ſevng there is no nomber lefte betwene. 3 2. and. 3 3; 
therkoꝛe J tudgc that firſte nomber . 9780. to bee no 
diametralle nomber. 

Maſter. E xamine this nomber. 43200. 

Scholar. Bicauſe J ſee it to be a greate nomber, 
J will begin with a greate parte of it. And therfozc, 
J take, 1 00, whiche peldeth. 43 2. And conſideryng 
that the ſquare of. 1 o o. is. I 000, whiche is farre to 
greate, muſt ſcke a leſſer nomber. 

Maſter. J will eaſe pou of pour paines in that. 
Foz bicauſe here 1s moꝛe to bee conſidered, Mou res 
member that J tolde you befoze, in makyng of diame- 
tralle nombers, hob that ſome nombers doe follo we the 
rules of other, of whiche thei be compounde. And far 
thermoꝛe, that ſoche compounde diametralle nombers, 
did bearep20poztion to the leſſer , as the pꝛopoꝛtion 
was of bothe their ſides added together. 

Scholar. That is true. 

Maſter. Ok like reaſon all ſoche diametralle nom; 
bers , muſt bee excluded from theſe rules, whiche bee 
made peculiarly foz nombers that haue their owne 
pꝛoper fozmes, and depende not of other. 

And pet ſome common rule muſt bee giuen, that 
maie ertende as well to them, as to any other. 

V herkoꝛe let this be it. 

That the twoo ſides of all diametralle nombers, haue 


ſoche a p2opoztton together, as here you ſce expꝛeſſed 
in 


The ſeconde parte 


in ſome one of theſe fozmes i if thei bee continued as 
here thei be begon. 


C The ftrſte aver. 


23s fo 274 2985 +4. n 
264 Ni N Je de 144? 


¶ The ſeconde oꝛder. 


2 364 
asSs * Jaj* IJ 


1 : V: Kc. 
Here haue JI ſette the leſler ſide as the numeratoꝛ, 
and the greater fide as the denominatoꝛ. Whercby 
you mate perceiue the cauſe of their diſtinqion. 
„ Foz the firſt oꝛder is, when the leſſer fide, oꝛ nom- 
| ber, is odde, 
5 The ſeconde oꝛder is, when that leſſer ſide is an a 
Wil cuen nomber, # 
' Stifelius docth ſet them ſo, that the numeratoꝛ ſtan⸗ if 
iþ deth foz the ſeconde , o2 greater ſide:and the denomi⸗ 
| nato fo2 the firſte nomber, oꝛ leſſer ſide, And foꝛ the 


4 moze delectable contemplation, to behold their fozme 
if of pꝛogreſſion, he ſctteth doune as many whole nom: 
1-004 bers,as the fraction will giue. 

li And this is his foꝛme. 


¶ The firſte oꝛder. 
I | 3758 58 17 63 7 tc. 
| | Fil 8 C The ſeconde oꝛder. 


' 5 0 2 27 
12: 21: 37% 43: 531 Ont 74+ 4c. 
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Uhere in the firſt oꝛder, vou ſe bothe in the whole 
nombcrs,and alſo in the numerato2s of the fragion, 
f the naturalle oꝛder of nombers , And in the denomi⸗ 
7 natoꝛs, the naturalle pꝛogreſſion of odde nombers. 

But in the ſeconde o2der , you ſee that the whole 
nombers go in their naturalle oꝛder, and the nume⸗ 
ratoꝛs and denominatoꝛs, kepe an Arithmeticalle pꝛo- 
greſſion, by equalle diſtaunce of. 4. ſaue that in the 
numeratoꝛs, all the nombers bee odde: and in the de⸗ 
nominatoꝛs, thei be all euen. 

Now by this generalle rule, iſ you finde any twoo 
partes of any nomber, in one of theſe fozmer p20po2- 
tions, vou mate bee ſure that it is a diametralle nomber, 
But fo2 the moꝛe apte conference of the partes, you 
ſhall doe beſte to reduce them to their leaſt nombers: 
as pou haue learned in the firſte parte of Arithmetike. 

So in pour laſt nomber, whiche was 4 32 o 0.you 
ſhall finde his. 18 o. parte, to bee.2 4 0. whiche beyng 
reduced to their ſmalleſt nombers, will bee. : wher⸗ 
foe 3 am aſſured, that it is a diametralle nomber, 

Pet one thyng moꝛe ſhall pou marke. | 

Jfanp nomber ende in Ciphers , abate euen Ci 
phers, as often as you can(J meane.2. 4. oꝛ. 6. t. and 
if the reſte be a diametralle nomber, ſo was the firſt. And 
therfoze in this laſte example. 4 32.1s a diametralle nd: 

Fer,as well as. 43200, | | 
Alſo if any nomber beepng diuided by any ſquare 
nomber, doe make a diemetralle nomber in the quotiente, 
then was the firſte nomber a diametralle nomber alſo, 

And this, foz this tyme , ſhall ſuffice fo2 diametralle 


ESTs, ©; 


nombe rt. 
Now will J ſpeake ſomewhat bziefly of like flattes: Of like 
and then pꝛotede to other ſguralle xombers, flattes. 


Scholar. J remember you defined them befo2e, to 

bee ſoche flatte nombers,as had one foꝛme of pzopoz- 
tion betwene their ſides, 77 h 

SUTTON Oy Þ G.j. As 
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Squarelike 
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T he ſeconde parte 


As here 27. and 12. be 9, 
like flattes: bitauſe their "_ 
ſides be in one pꝛopoꝛti⸗ 
on. Koꝛ as. . is to.3.ſo 6,7 27. 
is to. 2. bothe beeyng in 
triple pꝛopoztion. 
Maſter Pou ſate well. 6. 


And that is the cauſe why thei Fr — 
I2, 


be called like: fo2 the likenefſe 2 

in the p20po2tto of their ſides. 

Although ſome menne delite Lag 

moꝛe to call them /quarelike fjgures: bicauſe thei haue 
ſome p2opcrties agreable with ſquare nombers ( foz 
as Euclide ſateth in his. 8. booke, and. 1 S8. pꝛopoſition: 


Euery t woo nombers, het yng like flattes, haue 
one meane nomber betwene theim in proporti- 


on. Aud the — — nomber bearcth vnto 


the other flatte duble that proportion, that 
their ſides dot. 

Foz declaration of whiche pꝛopoſition, marke the 
twoo flatte nombers befoze | J meane. 27. and. 12, 
whoſe ſides are in pꝛopoꝛtion Se/quizlter : And the flat 
nombers themſelfcs be as +. 02.9. to. 4:that is double 
Seſquiquarte, Now doe vou double the pzopoztion Se / 
quialter,and it will make double Se/quiquarte, 

Scholar. Thus dor 3 ſette thein in oder, 2: . 
And J multiplie the numeratoꝛs together, and the 
denominatoꝛs alſo. (Fo2 q remember, pou tolde me 
beloze, that p2opoztions are added, as fractions are 


multiplied) and then will it be. :euen as pot ſaied. 


Maſter. Agam Evclide ſatth in the twenteth pꝛo⸗ 


poſition of theſame booke. 


If any nomber ſtaude as a middle nomber in 


{al proportion, 
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proportion, bet wene other t woo nombers,thoſe 


Hl twoo are like flattes. Will 

[1 That is to ſaic: if any twoo nombers, beyng mul: 1 

F: plicd together, doe make a ſquare nomber ( fo2 none 

4 but ſoche tan haue a middle nomber betwene theim) 

then are thei /ke Hartes. 

% As. 3, and, 1 2, multiplied together doe make. 36. 

4 whiche is a ſquare nomber ; and. 6. therbp appcarcth 

3 to bee the middell nomber betwene theim. And ther- 

foꝛe are. 3. and, I 2. like flattes 

12 Likewaies. ;. and. 27. foʒ thei make. 8 1. whiche is 

\ a ſquare:and their middle nomber is. 9. 

8 And ſo are. 2, and. 8: 2. and. 18: 2. and. 5 0. 2.4.72 

= 3. and. 48: 3.and.75: 4. and. 9. 4. and.16: 4. and 

> 25. J. and.2 0. J. and. 45; 6. and. 2 4: 6. and. y 4. 

14 And ſo ol infinite other. 

2 This erpoſition is confirmed by the firſte and ſe⸗ 

ix conde pꝛopoſition of the nineth boke of Euclide, where 
| he ſateth thus. | 

0 Vt woo nombers beyng like flattes, bee mul- 

4 tiplied together, the nomber that thei make, 


ſhall be a ſquare nomber. 
Andif.2.nombers beyngmultipliedtogether, 


domakeaſquarenober,then aretheilike flattes. 

By whiche rules it doeth apperc, that you ca hane 
no pꝛogreſſiõ Geometricalle, but it muſt be made either 
of ſquare nombers, o2els of like fattes, wherby there 
appeareth a greate agreablenes, betwene /ikeflattes, 
and ſquare nombers. And therfoze ſaieth Euclide al- 
ſo in the.2 6. pꝛopoſition of the eight booke, 


N ombers that bee like flattes, haue ſoche 
proportion together, as one ſquare nomber bea- 
G.. reth 


how like flat 


The ſeconde parte 


reth to an other. 


This male pou pꝛoue by any of the fozmer exam⸗ 
ples. Fo2.12.to.3.1s in like pzopoztion,as. 16, to. 
02. 36. to. . 

Alſo.27.to.3. hath like pꝛopoꝛtion as. 6. to. 4: 02 
44. to. I 6. other. 8 I. to.. 

And farther , if you deuide the one of theim by the 
other, the qnotiente will be a ſquare nomber, 

Scholar. That doeth appeare euidentelp at the 
firſte vewe. 

Foz. I 2. diuided by, 3.docth make. 4. And. 5.diut- 
ded by. 3. gtueth.2 5. | 

20.5 4.by.6.maketh.9, And.7 2.by.2. pcldeth.3 6. 
And ſo J ſee in the reſte, that all the quotientes will be 
ſquare nombers, 


But J deſire moche to knowe,how thoſe nombers 


tes be made. he pꝛoduted. Foz that Jknowe not pet. 


Maſter. Tanke any twoo ſquare nombers, what 
ſo euer thei bee, and multiplie them by any one nom⸗ 
ber, that you liſte: and thet will make. 2. like flattes. 

So. . and. g. multiplied by. 2. doe make. S. and, 1 8: 
whiche bee /ike Hattet. | | | 

Again, it you multiplie them by. 5, thet make. 20. 
and. 4 5. whiche be alſo ile latte. N 

Scholar. J am perfect inough in this, it that be al. 

Maſter. An other wate pou mate make them al⸗ 
ſo : It you take any twoo ſquare nombers , that will 
admitte one diuiſoꝛ, and diuide them bothe by tt, 

As fo2 example. Seyng 9. and. 36. will be bothe di⸗ 
uided by, 3. J doe fo dtuide theim: and their quotientes 
are, 3. and. 2. whiche are diametralle nombers. - 8 

So in like maner, if J diuide 196 and 49 (whiche 
bothe are ſquare nombers) by. 7. the guotientes will be 
28. and. 7. | | 

Again, 6,and.1 o 0, bepng bothe ſquare nombers 

and 
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and diuided by, 4: doe make. 4. and.2 5, as their 2 
ente, and thei be like flattes. 

Scholar, And in theſe J ſee an other ſtraunge 
woꝛke: that if thoſe twoo /zke flattes bee multiplied to 
gether : thet will make the greater ſquare,of whiche 
thei came. | 

Fo2. 3, tymes.1 2. maketh. 36: and.7. tymes.2 8. gi⸗ 
ueth. 196: And ſo. 4. tymes.2 5. bꝛyngeth foꝛthe. 190. 

Walter. It docth ſo happen often times: but it is 
not alwates ſo, 

Fo2 if you diulde. 1 6. and. o o. by. 2. the quotientes 
will be. S. and, 5 0. whiche twoo nombers multiplied 
together, doe make. 4 © o. farre differyng from, 100, 
£20.36, and. 196. beyng bothe ſquare nombers,and 
diuided by. 2. doe make. I 8. and. 9 8. whiche be like fate 
tes: and thoſe /ike flattes multiplied together, doe yelde 
176 4. whiche is a ſquare nomber, but it 18.9. tymes 
ſo greate as is. 196. 

Scholar. Pet one doubte J haue: whether all 
ſquare nombers be bkeflattes , and ſo bee not diſtincte 
from them? 

Fo2 although in the diuiſion of figuraile nombers 
you did diſtincte them, pet in the examples of like flat 
tes, you put certain ſquare noinbers emongeſt other, 

Maſter All ſquare nombers are like flattes, bepng 
compared together: and cls not. #02 as any. 2:\quare 
nombers mate be compared together: ſo mate thei be 
referred to their rootes, without compariſon toge- 
ther. Oꝛ els thei mate be compared to other nombers 
that bee not ſquare. 

Therfoze marke theſe two rules well. that nc one 
nomber can bee called a /ike flatte : but in compariſon 
to ſome other. F02.2.by hymſelk is not called a /e 
flatte, excepte he bee compared to. S. oꝛ to, 18. other to 
52. oz. 0.02 ſome other ſoche. 


Do like wales. 4. whiche by nature is a ſquare 4 
G. lu. er, 
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Of rooted 


wombers, 


A roote. 


The ſeconde parte 
ber, and alwates ſhall bee ſo: yct is it not accepted as 
a like latte, onles it bee referred to ſome other ſquare 
nomber, 

Scholar. What if it be compared with. 2. which 
you named befoze to be a like flatte: 

Patter, Dou remember: one of Fuclide his rules 
(whiche z repeated befoze) is, that like flattes beeyng 
multiphed together, will make a ſquare nober, And 
fodoeth not. 12, bepng multiplied by. 4. 

Scholar, Now doe vnderſtande pour woo2des 
better. So. 3. and. S. compared together, bee not /ike 

flattes + vet eche of them compared to other nombers, 
maic be like flattes, As.3. compared to, 12.02 to,27:and 
8. compared to. 18.92 to.5 0. 

Maſter. Now will we lette theſe e flattes alone 
fo2 a tyme: And intreate moze of rooted nobers , And 
firſt J will tell you ſomewhat of the names and na⸗ 
tures of ſoche nombers as haue rootes: Then ſecon⸗ 
darilp J will trache you the oꝛder to extraa their roo⸗ 
tes: And after warde will J ſhewe ſome parte of the 


bſe ok theim. 


M herfoꝛe to begin, where we lefte a litle befo2e, 
the erplicatio of rootes: ſaie, that the roote of nom⸗ 


ber, is a nomber alſo:and is of ſoche ſoꝛte, that by ſon⸗ 


dꝛie multiplications of it, by it ſelt, oꝛ by the nomber 
reſultyng thereof,1t doeth pꝛoduce that nober, whoſe 
rooe it is. And accoꝛdyng to the nomber of times that 
it is multiplied, the nomber that reſulteth thereof, ta⸗ 
keth his name. 

So that one multiplication maketh a /quare nomber 
And twoo multiplications doe make a Cubike nomber. 

Likewaltcs. 3, multiplications, doe glue 4 /quare of 

Squares, And. 4. multiplications doe yelde « lade, 

And ſo infinitely, 

Fo2 as multiplication hath no ende, ſo the nom- 
bers amountyng of them be innumerable, and their 

| rootes 
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rootes as infinite, But their names thei take certain 
ly,of the nombers that thei doe make. 

Da the roote ofa ſquare nomber, is called a Squere iu 
roote:and the roate of Cubike nomber, is named a Cu: e. 
bike roote ; In like ſozte that roote is called a Squared en le 
ſquare rovte, whiche maketh a ſquare of ſquares in no- ,,,;, 
ber. And thar roote is a Sar/o/ide roote, that peldetha Ge 
Surſolide nomber: in whiche ſoꝛte of multiplication, you Nn. * 
male pꝛocede infinitelp, as J ſaied. Aſurſolide 

Notwithſtandyng fo2 your caſe, I haue ſet foo2the „%%%, 
here in a table, certain of the moſte notable kindes ob 
rooted nombers. 

And to the intente you mate partly conceiue the 
reaſon of their names, J will after the table, ſet foꝛth 
a bzteferplication of their names, with the pꝛotrac⸗ 
ture of the figures , that thei doe reſemble in multi⸗ 
plications Geometricalle: where pointes, lines, platte 
fozmes , o2 ſoundfo2mmes bee multiplied : and bꝛynge 
foo:the other foꝛzmes agreable to ſoche multiplica- 
tions, 

But firſt marke the table well: And it will giue 

vou greate lighte, and aptneſſe to vnder- 
ſtande all that foloweth , mochc the 
better. 
Fo2 eramples arc the 
lighte of tea- 


chyng. 


The 


The vulgare | T he table of rooted nombers. 


names, | names, 
I. | 2 | | | | | x b: 
votes. | EE: $ FE 0-1 7, . 9 1* [Rooktes. 
8 E = 6-01 - A 
| | — 4 5 * bra, 
Squares 4 | * | Wo | * | z6 | "49 E * | mo Snares. 
[> (cabs | j 1 5 | * 0 N. I 25 | — (Cubes. 
1 | = 
Squares 0 FP tas 1-24 | 7 
4 urs | | „ ö 2 626 | 1296 240k 2 — 65 61 [ I 0000 Longe Cubes. 
5. Pe. | 32 | 241 | 1224 | 1125 * | 16897 | 31768 * 19049 | 100000 Squares of cubes 
OR CY ab We et * 
| | | 7 wa 
b. bie Fane) * | "29 | se 17017 | 46656 | 117645 | 262144 i $31441 | eee Cubike Cubes. 
REES. R 1 
7. Seconde | 128 | i 5 | 6354 | 78125 279936 223743 2997172 4712905 1000090 Lenge Cubike 7 
Suꝛrſolidet. ES 12.1 | Cubes. 

8. 1 of /qu«: | 276 ** | 87718 | 190 C215 1679616 8 5784801 | 16777219 Eee 1 8 bet 
red ſquares. | | | ike Cubes. 
cube, of Cubes | 115 | 221 1973117 55 199077696 40 353607 wm — * I6CCOOGCOYO —— 

DOT, 2 1 Ss ubes. 
12 of 1924 seite 5765627 60466176 1232475249 [107374324 [248578 — Lange Cubes of] 
urſolides, r | ä a | Cubike Cubes. 
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Here you ſec diuerſe rewes of nombers, and a- 
gainſt cuery roloe twoo names loꝛitten: one on the 
right hande, and the other on the lefte hande, whiche 
ſcrue fo2 all the nombers in that rewe, 

The names on the leſte hande ber thoſe names, 
whiche bee commonlp vſed, and attributed to thoſe 
nombers. 

The names on the righte hande, are names ol my 
addition, whiche doc aptly expꝛeſſe the verp natures 
ofthe nombers, vnto whiche thei bee aſſigned; as a- 
none 3 will declare. 

And now concernyng the nombers, pou ſce firſte 
in the hedde of the table, a rewe of nombers ſet in oꝛ⸗ 
der, as thei followe in common nombꝛyng, from one 
foꝛ ward. And thei bee called rootes, foꝛ that the mul- 
tiplication of eche of them, by theimſelfes, oꝛ by that, 
that thereof amounteth, bzyngeth fozthe all thother, 
that bee ſet vnder them. Ok the whiche, the ſeconde 


rewe is called Square nomben:bitauſe that their length Sucre 


and their bzedth(whiche J vnderſtand by the. 2.nom- xowbers. 

bers of their multiplication) is cqualle, 
As.2.tymes.2.docth make. 4. whiche is a 

ſquare nomber, and maic bee figured thus. 


Likewates.3. tymes.3. maketh. 9. whiche 
is a ſquare nomber, and is repꝛeſented thus, :; . 


And here pou ſe,thatif you diuide the Square nomber 
by his roote, the quotiente will be theſame n6bcr alſo. 
Scholar, That muſt nedes be ſo, 
Maſter. Then in the thirde rewe are placed ( (bile 
bike nombers : whichc are pzoduced by triple multiplt: non bert. 
cation, As.2, tymes.2, twiſe, maketh. S. And. z.ty- 
mes.3:th21ſe,pcldeth.27, So. . tymes. . fo wer ty- 
mes, giueth. 6 4. Theſe nombers can not be erpꝛeſ⸗ 
ſed aptly in ſlatte, but pzoſpectiucly, as Dice mate be 


made in pꝛotradure. 
| H.]. And 
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And theſe are their ſoꝛmes. 


— — — —ÄEUĩẽ 
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In the firſte figure pou ſee. 2. expꝛeſſed in lengthe 
bꝛedthe, and d epthe. And in the ſecond foꝛme.z. is re- 
pꝛeſented in all thoſe. 3, dimenſions. In the. 4.figure 
4. is the roote,and is dꝛawen agreably to that fozmc. 

Scholar, This is manifeſte inough to ſightc, 
4 Paſter. Pet reaſon ought to waigh it moꝛe ers 
h actly,then ſight can compzehende it. Foꝛ as their tri⸗ 
ple multiplication doeth reſeble the nature of ſounde 
odics , ſo it might appeare moze tultc expꝛeſlyng of 
their figures , agreably as ſounde bodies ought : in 
whiche cucry parte can not appcare to ſighte, ſith di⸗ 
uerſe of them loke inwardly. As by theſe. 3.laſte figu- 
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res you mate partely coniedure. Of whiche at th 1 
tyme and in this place, ſome men will thinke it an o⸗ * 
uerſighte to ſpeake , and moche moze cucrſighte to 

 waite of them any thyng largely. Saue that we maie 
vſe theim foz the apter crplication of that triple mul⸗ 

| | plication, 


l * by 


of Arithmetike. 


tiplication, wherby thet be made, 


So that as it is multiplied thꝛiſe, ſo the nomber 


that docth amounte thcreof, bath gotten, 3, dimcnit- 
ones, whiche pꝛoperly belongeth to a bodie, oꝛ ſound 
foꝛme. And therfoꝛe is it called a (be, oꝛ (ubike vomber 
A hiche nomber if you diuide by the roote, the q#0#:- 
ent wil be the ſquare of theſame roote. As ſaid aroꝛc. 

But to p2ocede , if you doe multiplie that ( 
nomber by his roote, the nomber that riſcth of it, 1s 


called a Square of ſquares tommonly: bicauſe that not Squares cf 
onelp it is a Square nomber, but the roote of it alſo is Squares, 


a Snare nomber, As you mate pcreetue by eramina- 


tion, ok all thoſe nombers that be in the fourth rewe, 
whiche nombers J doe call /onge Cubes: bicauſe thei Long (bes, 


make a line of Cubes. And hath in lengthe ſo many 
Cubes, as the firſte roote docth containe vintics; 

This line of Cubes, although it haue fo2 his 
bꝛedthe, and depthe alſo, the thickeneſſe of one Cube, 
vet bicauſe it hath no nomber of Cubes, in bꝛedthe, 
no: in depthe (oꝛ generally no nomber of that thyng, 
whereof it is called a line) therfoꝛe maie it tollerably 
beare the ſimilitude and name ofa line. And ſo doe 
we commonly call lines, thoſe ſmalle coꝛdes, whiche 
are onely long, and haue litle bꝛedthe to their length. 
But yet are thei not without all bꝛedthe. 

Scholar, And thereof (J thinke men call a line of 
Bꝛickes, and a line of Aſſhelers ſtones, when many 
bee laied in a rowe, in lengthe: and but one (oꝛ fe we) 
in bꝛedthe. 

Maſter. Pou ſaie truthe. And that name docth 
continue ſtill, emongeſt all our countrie menne:ſaue 
that moſtc menne doe not call it ſharply a line, but 
moꝛe bꝛoder (after tholde Eugliſhe language a laine 
And ſo men vſe to ſaie, a laine of wine buttes, and a 
laine of bꝛode clothes:and ſoche other like, - 

And vſe hath ſo largely applied this name, that it 

H. ij. maic 
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mie ſeme no qreate abſurditie, to name any thynge 
a lind 92 {112 , that hath moche m92e lengthe then 
b2:2c30 $ an31s mad? by oiten addition, o2 multipli- 


catiau If any one quantitie. But pet fo: auoidyng of 


erroure, it ought to bee limited, whereof that line is 


naue. 3 in our mater to ſaie, a lin: of vnities:a line of 


Cub-s : a line of Cubike Caves : and a line of Cubike Cubes Cu- 
bean) fo toꝛzthc. 

In like waies muſt we iudge of platte foꝛ:nes, that 
thet haue no depthe oꝛ thickeneſſe. When one nom⸗ 
ber is multiplied by an other, onelp twiſe: that is to 
ſaic, in bꝛedthe and lengthe onelp: and is not multi⸗ 
plicd the thirde time by any nomber,to make it beare 
depthe. 

And this muſt be conſidered generallp, though the 


nomber ſo muitiplied bee a Cube, oꝛ any other ſounde 


n3ber. Foꝛ in ſoche caſe, that (Cube, oꝛ ſounde nomber, 
what (2 cuer it be, ſtandeth but as an vnitie. 

Scholar. Sir, J doe verp well underſfande the 
mcanyng,and reaſonablenelle of thoſe names, line, 
and ſauare, in any thing. But ⁊ kno be not thoſe ters 
mes, Cubike Cubes, ind («bike Cubes Enbikely* Although 
A ſe them ſet in the table, whiche pou haue giuen me. 

Maſter. No moze then doe pou vnderſtande di- 
uerſe other names there, whiche J will thcrfoze de⸗ 
clarc vato you. 

It pou agree to the bſe of the name, of a line and a 
ſquarc , in that ſoꝛte that you haue conſented vnto; 
then if J multiplie a Cubike nomber by his roote. 
As to ſaie.$. by. 2. 02.27. by. z. other.s J. by. 4. then 
ſhall J haue a line of (abet. whiche 3 doc therfoꝛe 
call longe Cubes: but commonly thei bee called Squared 
Squares, 02 Squares of Squares : and of ſome men thei are 
named Zenzizengikes, as ſquare nombers are called 
Zenzikes. Whiche name although in ſounde bodies, 
it hath no ble , yet in pꝛaaice of ſounde nombers, it 
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of Arithm:tike, 
maſe and doeth erpꝛeſſe ſon? pꝛoperties aptlp. As 
namely that all thoſe nam bers, whiche riſe of 4:n'1- 
tiplications, maie be as well nado by two multipli⸗ 
tatiõs. But then thcroate of that me pennen th al 
bea ſquare nomber alſo, 7 74 

Scholar. DI Þ on decſtande that. 16. 440 nomber 
of that ſoꝛte, which here is called 74e of qaares. Ind 
pet male it bee called a Macke nomber: and is ſo in 
deede, in compartſon to. 4, And therkoꝛe, ⁊ perceiue, 
t is (ct twiſe in the table: ones emon geſt ſquare nom 
bers, under 4 whiche then is his ſquare roote: And a⸗ 
gain it is ſet emongeſt /quares of ſquares, under 2 which 
in that place ſtandeth as is ſquared ſquare roote. 

Like waies. 6 4. is twiſe ſet in theſame table, ones 
emongeſt / ſuares, vnder 8. whiche is his ſquare roote: 
And again emongeſt Cubike nombers, vnder. 4. whiche 
is his Cubike roote. 

Maiter. Vou ſaie truthe. Although the late eras 
ple be not to pour purpoſe, concerning Squared ſquares 
02 Zenzizenzikes. And it᷑ you did note it onely, foꝛbi⸗ 
cauſe it is twiſe ſet in the table: then mate pou ſee it 
2 uſe ſette in theſame table, ſoʒ it is in the ſixte rewe 

nder. 2. 

Scholar. 0 J ſee, wherfoze I might rather haue 
takt. 1, whiche is a Zen xen dil nomber, and ſo hath 
foꝛ his roote. 3: And allo it is a ſquace nomber, and 


hath. 9. foꝛ his roote. - 
Maſter. Farther to pꝛocede, if Imultiplie thoſe 


ſquares of ſquares by their roote , thet will make Sur/o: Surſelides. 


lide nombers. 

Scholar. J perteiue by the nombers in the table, 
that yon meane the leaſte roote of the tag: bicauſe 
bnder.1 6. J ſee. ; 2. in the rewe of Sur/olides, 
Mater. Reaſon maie dꝛiue you to thinke ſo. Fo2 
the nomber and his roote, muſte beare alwaies one 


name. So that if q name. 16, as a ſquare nomber, Þ 
H. ii. mult 


The ſeconde parte 

muſt refcrre it to his ſquare roote. And if J name it 
as a Zenzizenzike nember ; it muſte bee referred to his 
ZeFitenzike rootee And in like ſoꝛt of al other names. 

As when J call, 6 4. a ſquare nomber, + demaunde 
what is his roote: pou muſte nedes aunſwecre by his 
-Square: goose, whiche 1s. 8. But if à name. 64. as a 
Cube, and dos then ſe ke fo2 his roote: ou muſt vnder⸗ 
ſtande his Cubike rote, and that is. 4. But if J name 
it to bee a Square Cubes, 02 ⁊engicube: then is. 2. his 
roote. As pou mate by the table perceiue. And alſo by 
the oꝛderly multiplication of euerp rewe, 02 oꝛder of 
nombers by their roote. Foz therby amounteth the 
nexte rewe. lein! 


And ſo mate pou increaſe the nombers of thoſe re⸗ 


wes, oꝛ oꝛders, accoꝛdyng to the tymes of pour mul⸗ 
tiplicatio,as moche as vou liſt. And euerp o2der ſhall 
beare ſoche names, as agreeth to the nature of their 
rootes. urn: | | 
TU herfoze thei appeare to bee ouerſene, that call 
thoſe fozmers nombers Surdeſolides, ſeing thei are not 
any, wales Surde nombers; but haue their rootes, And 
vet, to tonłeſſe the truthe, J cannot well toll you the 
true etymologie of their name: except thei be ſo named, 
as it were ſelide vpon /olide, And that interpꝛetation 
were to ſtreightly racked. But the name beyng re- 
cetued and well knowen, wer mate moze-caſily. with 
libertie vſe it, then with ſcrupuloſitie, curiouſſp (ca it. 
Theſe nombers are ſimple nombers intheir kind. 
Fo2 thei riſe of.. multiplications, And if their roote 
bee a digite nomber, then is it theſame nomber, that 
ſtandeth in their firſte place. And if their roote be an 
article, then hath that vx elide. 5. tymcs ſo many Cp⸗ 
phers together in the ſirſte places, as his roote hath: 
and the nexte figure after thoſe Cyphers, is the firſte 
figure ſignificatiuc of his roote. 
Scholar. J ſce it ſo in all theſe nombers, that 15 
| | n 
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in the tabbe. é 
Maſter. And ſo ſhall vou finde it in all others. 
And farther if the root bee a nomber mirte, then 
the firſte nomber of the /ar/olide, is the firſt nomber of 
the roote. And this J doe tell you fo2 ſome helpe din 
gellyng at their rootes, S 
This name therfo2e of thetm , J meane Sur/olides, 
in Arithmettke , maie ſerue to admomſhe you of thcir 
roote, But in Geometrie, oꝛ in compoſition of ſound? 
bodies, it ſerueth to no dſe:and therfo2c J doc call the 


agreable to their figure , Squares of Cubes: bicauſe thei 5qugyes 5 
make a ſquare fozme: but fo that cucry vnitie of that (4% 


ſquare , is in it ſelf a Gabe : As by the figures that fol- 
lowe,you mate well contecure, 

And alſo thei are made by multiplication of a ( 
bike nomber , and a Square nomber together, bothe ha⸗ 
uyng one roote: and ther Su ſolide hauyng theſame 
roote. Mherkoze reaſon with the nature of their 
founde figure, infoꝛceth me to call the /quares of cubes. 

Pet other menne attendyng moꝛe to the nature of 
their rootes , then to their owne fozmes and nature, 
doe giue that name to the nerte rewe of nombers, bi⸗ 
canſe thei mate be made of multiplication, of any c 
bike nomber bp it ſelf, that is to ſaic ſquarely, 

Scholar. Jt is ſo. F02;8;whiche is a (Cube nomber 
multiplied ſquarely maketh.6 4. And that. 6 4. is (ct 
emongeſte the Squares of Cubes. 

Maſter. And this commoditie commeth by that 
name:that it putteth menne in remembꝛaunce of the 
ſpedie and eaſie extraction of their roote: As you thall 
[carne hereafter. 

But J confideryng-thetr owne nature and ma- 
Rynge. as ſounde nombers oz bodies: doc call theim 
Cubes ef Cubes, oꝛ (ubike Cubes. 

After theſe nom̃bers in the ſeuenth rewe, there do 


followe thoſe nombers, whiche commonly are called 
bſurſelides, 


Seconde * 


ſurſolides, 


Squares of 


ſquared 


ſqures. 
Cubes of 


Cubes. 


Squares of 
Sarſolides. 
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B/ur/olides,02 biſſurſolides,that is. /ecoude ſurſolides,02 dous 


ble ſurſolides. Vut J maie call them ſeconde /queres of cus 
bes, aludyng at theſame name. Ho wbeit it Jlooke ts 
their foꝛme and nature, 3 hall be infozced to call the, 
lenge cubes of cube s, oꝛ longe cubtke cubes. 
und ſo vy like reaſon,doe à cal the nexte nombers 
ſquare cubes of cubes, 02 ſquare cubilę cu bes: whiche other 
men doc cal eng igeng ena le, that is ſquares ua. 


red ſquares. 


The nincth rewe of nombers is commonly called 


Cubike Cubes, oꝛ ci hes ef Cubes: bit auſe the Cubike rootes 
of thoſe nombcrs arc Cubi/ke nombers alſo, Fut J af- 
ter the ir true nature, doe call them Cubes of Cubes cubi⸗ 
hely: 32 Cubes of Cubike cube, | | 
The tenth re we of nombers is named bulgarelp, 


Squares Hſuſelides, bicauſe thei haue a Square roote, 


wyiche is or it ſelf aſarſelide newber. And ſoꝛ their fi 


gure Grometrica/[e, A name the long cubes of cubike cubes. 


So that 4 conſiderpng their nature, that thei be fis 
guralle nombers, am conſtrained to name theim, ac⸗ 
co2dpig to their figure, I meane in this place, whers 
J doe make explication of their natures and names. 

But other men fo2 aide of wooꝛke, in crtracion of 
rootes, haue giuen them ſoche names, as mate beſte 
put menne in remembꝛaunce of redy wozke therein. 
UW hiche names Þ will vſe alfo hereafter, in mp wats 
tynges, bicauſe J will not bee an aucthoz of tnnede- 
full ſingularitie. And pet bicauſe truthe in nature ts 
as well to be regarded, as eaſe in woozkyng, and ras 
ther moꝛe, could not omitte in this place, the decla⸗ 
ration of their true nature and verp foꝛmes. 

And ſo bothe of vs hauyng good reaſons, foꝛ thoſe 
names, neither male contempne other, neither cons 
tende together. 


Agentralle And although the names that 3 doe glue L maſs 
reaſor for na ſt mie to ſome menne ( whiche are ſcarſe apte tudges)} 
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of Arithmetike. 


> pouſceintheim a naturall ſequcle, and o2dcrip pꝛo⸗ 
pagation. 
* Fozallthoſe nombers are conſidered, in one of. 2. 
= foes firſte. That is to ſate, other thei bee taken as 
= nombers abſolute, without anp coſtdcration of mul⸗ 
= tiplication; And ſo thet mate be named nombers once 
= ly, without name of relation. Oꝛ cls thei bee conſide⸗ 
red as nombers multiplied, and that can be but in.. 
varieties. 
Ig̃t᷑k thei be multiplied but ones, then doe thei make 
line ot nombers, oꝛ a liniarie nomber. And that nõ⸗ 
ber hath onelp lengthe, without bꝛedthe, oz depthe: 
And therkoꝛe mate be the roote to a Square,,o2 a Cube. 
But is of it ſelf, in that conſideration , nother Square 
no2 Cube. 
Sccondarilp,it maie bee multiplied twiſc,the one 


nomber ſtadyng fo2 the lengthe, and the other fo2 the 
15 — nay : and ſo is it a Square nomber, and therfoze a flat 
= Boner. 
Thirdlp, it mate bee multiplied thꝛiſe, and therby 
gette lengthe, bꝛedthe, and depthe: wherby it is made 
d aſoundenomber. And bicauſe the ſides bee equalle, it is 
ſpecially a cube 02 cubile nomber. 
hom tan there be no fowerth waie, that any mul⸗ 
> tiplication maie increaſe:fo2 there are no moꝛe dtme- 
tions in nature. 
But it any manne doe multiple the fourthe tyme, 
then muſt he accoumpte that he malicth a line of Cubes: 
= andthe fifth multiplication maketh a Sue, in whi⸗ 
che euerp vnitie is a Cube: So the ſixte multiplication 
= maketh a Cube of cubes, actoumptyng euer y lefſcr Cube 
= fo2anvnitte, And there ts a ſtate again. 
NA herfoꝛe if anp man multiplie the ſcuenth time, 


he retourneth againe to the firſte nature of nombers 
J. i. multiplied, 
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moꝛe odiouſe, ſoꝛ the newe inuention (as thcf male yz; of 
* thinke)then nedcſull to the pzaciſe of tharte: pct ſha! o 
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multiplied, whiche are liniarie nombers: And the 9, mui 
t'plication, woozketh as the ſeconde did, and maketh 


flatte nombers. The nineth multiplication agreably 


with the thirde, doeth make Cubes, 

And ſo infinitely theſe, z. woozkes mate bee reite⸗ 
rate, but a fourthe fozme can neuer be deuiſed. 

And thcreto2e doe J, as reaſon docth compell me, 


reduce all nombers to thoſe. 3. foꝛmes, as their verie | 


o21ginalle ſp2ynges and fountaines, 


But to the intente that you mate the moze aptly | 


fudge of theim, and their natures , J haue here ſette 


fooꝛthe the foꝛmes, whiche thet make tn figures Gee: | 
metricalle,92 ſounde quantities. Admoniſhyng you to 


remember this well. That after any nomber is be- 
come a ſounde nomber, it is againſt reaſon, to reduce 
him to an abſolute flatte nomber again, and moſte of 


all by multiplication. But now marke theſe figures, | 


Rootes,o2 Lines, 
4. z. 2. 
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of Arithmetike; 


Here, as pou ſee, q haue ſet firſt certaine lines,con: 
tainyng ſoche partes as thet bee made of by multipu⸗ 
cation: that is to ſaic, 2.3. 4.92.5, And theſe bee pꝛodu⸗ 
ted by the firſte multiplication, where an vnitic of a- 
ny thyng is multiplied by a nomber. 

And ſo an inche multiplied by. 3. maketh.3. inches: 
And a foote multiplied by. 6. maketh. 6. ſoote:and ſo 
of other meaſures and quantities, in like ſozte. All 
whiche multiplications, doe make onely longe lines, 
oꝛ meaſures in leugthe onely, without bꝛedth o2 thic⸗ 
keneſſe. 

And in this multiplication, nother the nomber, 
nother pet the vnitie, is accoumpted oꝛ called a roote. 
But the line that is made therby: mate bee a reote to 
any of all the other kinde of nombers befoꝛe reherſed, 


and ſette foꝛthe in the table. Foz if you multiplie the 


ſame line, by the nomber that his lengthe docth in⸗ 
clude, then there will be made thereof, by this ſeconde 
multiplication, a ſquare figure, containpng a ſquare 
nomber in it: As you ſce emongeſt thoſe figures, the 
firſte fo wer to be, whiche are marked with theſe nom⸗ 
bers. 4.9.16. and. 25. 

Scholar. J perceiue well in eche of the , that their 
lengthe is agreable with their bꝛedthe, and ſo thei 
make fquare figures, but J knowe not what thoſe 
nombers doe meane, that be ſet ouer their heddes. 

Paſter. The quantitie ot the nomber , doeth be⸗ 
token the vale we ol their roote. And the multitude of 
theſame nom ber repeted, doeth declare the nomber of 
multiplications, fo2 eche figure, 

And therefo2? the lines, whiche are made bp one 
multiplication, haue eche of theim their nomber fin 
ply ſet, ones onelp. 

The ſquares haue their nombers double: in token 
that thet haue. 2. multiplications , That is, one in 


lengthe, and an other in bzedthe. 
J. iij. The 


The ſeconde parte 

The third fozmes, whiche be (Cubes, and are made 
of. 3. multiplications, haue their roote repeted thziſe. 

And the like nombers did J ſette, in the ſide of the 
fo:mcr table, againſt the like quãtities. u hiche ſhall 
helpe pou ſomewhat in the extraction of rootes, 

Scholar. Now doe J percetue not onely their na⸗ 
mee, and multiplications, moche better then J did be⸗ 
foꝛe: but alſo J vnderſtande better the difference of 
your names, and their reaſons, Fo2 by thoſe figures, 
whiche pou haue ſet in the fowerth place, and doe call 
theim lenge Cubes , J ſee their ſoꝛme docth agree to 
that name. Fo2 thei are longer, then thei are other 
bꝛode 02 depe. And ſaue fo2 their depthe, J might li⸗ 
ken theim to longe Squares in Geometrie, Yowbett , o⸗ 
ther men neglectyng their fozine , and lookyng onelp 
to their rootes, doe call them, Squared /quares. 

But if pou will permitteme , to ſpeake in the de⸗ 
fence of theim, as a ſimple ſcholar mate ſpeake fo2 al⸗ 
fedtion, in the defence of his maſter, it appereth to me, 
that thei mate well bee called ſquared ſquares ; and 
might be figured thus, 
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Where the ſnralleft ſquares, whiche be contafned 
within the pꝛicked lines, beyng taken as rootes;and 
multiplied 
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o/ Arithmetile. 


multiplied by theſame nomber again, whiche thei do 
containe (other els twiſe by their rootes ) will make 
the whole greater ſquares. 

And by this figuryng of theim, there docth appere 
no inconueniente no2abſurditie.m their valgare na- 
mes: but rather a iuſte expꝛellyng ot their naturalic 
foꝛmes. | | 

Fo2 in the firſt figure. 2. ſtandyng as the ſide of the 
Icſſer ſquare, and multiplied by it ſelf, doeth make. 4. 
whiche is the quantitie of the leffer ſquare, (hen if 
J multiply that leſTer ſquare. 4:by his owne nomber, 
it maketh 6. whiche1s the greate and whole ſquare; 
and is a Square of ſquares. | 

So in the ſeconde figure. 3. ſtandeth foꝛ the roote of 
the leſſer ſquare, contained within the pꝛicked lines, 
and if it bee multiplied by it ſelf, it maketh. 9. whiche 
is the quantitie of theſame leſſer ſquare, Then if a 
multiplie that.. by it ſelf, it will make. 8 1. whiche is 
the quantitie of the greate Square, and is a Square of 

quUAres, | 

Maſter. J commende you well : not onelp fo2 ſa 
diligente ercuſpng of theim, whiche fo2 their honeſte 
trauell, deſerue moche thankes, but alſo fo2 that you 
ſeke to bꝛyng manifeftreaſon,and ſome ſhewe, at the 
leaſt, of linearie demonſtration foꝛ your purpoſe. So 
that pou will not ſeme to ſpeake, without ſome good 
grounde. 

But as in deede, your figure doeth fruely expꝛeſſe 
a ſquare of ſquares, ſo it doeth ſuppoſe the other nom: 
ber, whiche by oꝛder of multiplication, doeth go nert 
befoze it, to be a latte nomber alſo, Fo21t is not poſ- 
ſible that a ſounde nomber (as a («bets alwates ) be- 
png multiplied by anp other nomber , mate leſe the 
nature of a ſounde nomber : But ſhall continue a 
ſounde nomber ſtill. And therfoze ſeeyng the nerte 


nomber, befoze a Square of /quares was a (ube, it is not 
pollible 


The ſeconde parte 
mm that a Squere of ſquares can be a mere flatte now: 
e 


, as pou haue dꝛawen it. 

M herfoꝛe if thei had intended, that a latte nomber 
ſhould occupie the. 4. place, then ſhould thei haue ſet 
ſome plat forme in the third place alſo. Whiche might 
haue been made in this ſo2te, 

And then will it be a longe Sguare, and not a Cube. 


3.3.3 
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But in as moche as thei doe not admitte this long: 
Square ( whiche by that name hath no roote) thcrfoze 
mate not the nomber that foloweth it, bee any other 
then a ſourde nomber. Fo2 euery Cubike fozme, beeyng 
multiplied by his roote , doeth make a Square puller. 
Whoſe length beareth vnto his bꝛedth theſame pꝛo⸗ 
poztion, that his roote doeth vnto an vnitie. 

Scholar. J am very well ſatiſfiednow:coccrning 
the names and foꝛmes of thoſe nombers. And by this 
that you haue ſaied, J doe farther percetue, that.5, 
multiplications doeth make the / uare of Cubes, whiche 
be ſet in the fifte plate, emongeſte the foꝛmer figures. 


And alſo J vnderſtande by the fozmer table, that thef 


be called Sur/olides. 
Ltkewates à̃ (ce in the ſixte place of the ſoꝛſaied fi- 


gures, (ubiſe Cubes, made by. 6, multiplications. But 


commonly thenonmbers ofthoſe quantities, be named 
Squares of Cubes. So that foz their names, thus farre 3 
am perfc dc inough, 


The 
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The extraction 


of Rotes. 
Maſter. 


— 
— 


out ot any ſoche nomber. 

And firſt 3 muſt admoniſhe 
vou, that you ſhal alwaies vn 
derſtande, ſoche a roote as the 
nomber doeth admit. So that 
l ina ſquare nomber, you ſhall 
ſeke a Square roote onelp, and 


no (ub e roote, nother any other kinde. 
Like waies a Cubike nomber hath no other roote, 
but a Cubike reote, Extepte the namebee compounde, 
as 2enzicubike,o2 Squared cube. F 02 in ſoche there are 
2.ſoztes of rootes, accoꝛdyng to the 2.names that thei 
beare, That is bothe Square and Cubike 1oote : ag J 
Poo anon 3 you. But firſte J will beginne with 
quare nombers , and their rootes. : 
And this generalle oꝛder muſte you T he table of 
obſerue, befoze all other: That you /q#arerootes vn: 
ſhall haue by harte, in readie memo- compounde. 
rie all ſoche nombers , whoſe rootes Note. |Squares. 
are digites. Fo2 as it is ſuperfluous — lt >] 
to ſcke rules fo2 theim, ſo muſt thet — 2 


helpe in all greater numbers, whoſe 2. | 4 
rootes are aboue 9, And fo2youreaſe] 3. 9. 

in remembꝛaunce, J haue here ſette] 4. 16. 
foo2the a table foꝛ ſquare nombers. a 

M here in the firſte tolumpne, pou ſe | _ 9.— . 
the rootes ſet, and in the ſeconde pil⸗ 6.36. 
ler, right againſt eche roote, there is! 7, | 49 


ſet his ſquare, Touchyng whiche 4 . 4 
nede to ſaie no moꝛe, but that vou be | 


not in any vncertaintie of them, wh 
| U.. vou 


— Dwe will J chewe yon, 7. e 
how you ſhal extract the roote 2% of rootes 


I, 


* 
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The extraction 


vou ſhall nede their aied, whiche ſhall be continually 


in vſe of ſearchyng fo2 other greater rootes. 

Now fo2 greater nombers, this is the o2der, 

Firſt ſet doune the nom ber as it is. Then ſctte a 
pꝛicke vnder cucry odde plate, J meane the firſte, the 
thirde, the fifte, the ſeuenth, and ſo foꝛthe: and ſo ſhall 
euer pꝛicke haue. 2. nombers, excepte the laſte, whi⸗ 
che ſome tymes hath but one. 

Sccondarily, marke the nombers that belong vn- 
to the laſte pꝛicke, toward the lefte hande: And whe⸗ 
ther he haue belongyng to it one nomber, 02 twoo, 
looke what the roate maie be of that nomber, if it bee 
ſquare. And that roote ſette by a croked line, as pou 
place the quotiente in diuiſion:⁊ cancell all that ſquare 
nomber, belongyng to that pꝛicke. 

But and if the nomber belongyng to that pꝛicke, 
bee not a Square nomber, then take the roote of the 
greateſte ſquare, whiche is contained in it, and place 
the roote as I ſaied befoꝛc. And the ſquare ot it ſhall 
pou abate from the nomber, that belongeth to that 
laſte pꝛicke, and let the reſt be ſet ouer thoſe nombers 
cancelled, as you doe in diuiſion. And ſo haue pou en 
ded your woꝛle foꝛ that pꝛicke. | | 

Scholar, This moche is caſte inough, if F-bnder- 
ſtande you rightly, 

Maſter. Then pꝛoue it in a nombcr , oz twoo. 
And firſt woꝛlie with this nomber. 5152900, 

Scholar. J muſte marke euery odde place with a 


pꝛiche, thus. 


And here 3 perceiue that vnto the firſt 

5152900. pꝛicke, there belongeth 2 Cyphers one⸗ 

Ip; and to eche of the other. 2. pꝛickes 

ſolowyng, there are appoincted, 2. figures. But the 
fourthe pꝛicke hath but one nomber, and that is. 5. 

Now acco2dtng to the ſecond rule, J ſeke the roote 

of 5. (fo2 bicauſe there belongeth no moze nombers to 
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The extract lion 


that pꝛicke) and J ſee, it is no ſquare nomber. dA her⸗ 
foc accoꝛdyng to the thirde rule, J take the greateſte 
ſquare in it, whiche is. 4, and the roote of, 4. 18. 2. 
{Therfozec doe ſubſtracte. 4. out of. 5. 1 
and cancell that. 5. and the. 1. that re 5 152900. 
maineth, J ſet oucr.5.as here you ſte . 
Aud the roote. 2. J ſctte behinde the quotiente line, as 
you taught me, and then the nobcrs and, as you ſe, 
Maſter. Nou haue doen wel. Pꝛoue again in this 
nomber. 18766224. | | 
Scholar. Firſt J ſet theim doune 
and pzicke theim, as here doeth ap- 
peare. And now J ſce,that the laſte pꝛicke hath twoo 
nombers belongyng to it, that is. 18, with whiche J 
mult begin. And ſeyng it is no ſquare nomber, J find 
1 6-to be the greateſt ſquare in it: whcrfoze J ſubtract 
6. out of. 18. and ſet.2.ouer the.8, 2 
And the rootc of, 16. whiche is.4. 15766224 (4, 
I ſette behinde the quotienteline,as * * * * 
here ts (cen, 
MPaſter. This mate ſuffice fo2 the firſt woozke, 
: Now to p2occde, you ſhall double your roote, and As 
put that double vnder the nexte ſpace , towarde the 
E right hand, that is behinde the nerte pꝛicke. Alwates 
- fo:ſepng, that if the double doe contain moꝛe figures 
then one, that the firſt ſhall be ſette vnder that place, 
and the ſeconde vnder the nerte figure, to warde the 
lefte hande. 
Then ſeke a quotiente, as you doe in diuiſion, whi⸗ Fo 
che ſhall ſhe we how often that double nomber maie 
be found in that, that is ouer it, appertainyng to that 
place: whiche quotiente , you ſhall ſet beſoꝛe the firſte 
roote, within the quotiente line. 
But this regarde muſte pou haue here ſpectallp, 
that you maie leaue oucr the nexte pzicke, toward the 


right hande, as moche as the ſquare of that quotiente, 
| . i. wich 


1376622 4, 
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with which you wozke,fo2 out of that reſt, the ſquare 
of that quotiente muſte bee abated. And then make 
bothe ſubtractions, and note the remainer, if any be, 
and place pour guetient, and then haue you doen with 
that pꝛicke alſo. NNN 
- Foz the moꝛe plaines, J will giue you an example 
in pour firſte nomber, whiche ſtoode thus, after your 
wozke was ended. 
Here J ſee ouer the laſte pꝛiche 1 
ſaue onc. 1 1 5. vnder the middell fi- 152900 (2. 
cure of whiche J muſt ſet thedou- |* * * * 
ble of the fozmer roote. 2. that is. 4. And then J ſcke 
how often. 4.is to bee founde tn. 1 I. And J finde that 
J matic haue it twoo tymes, and.ʒ.remainyng. Whi: 
che. z. with. y. ouer the nerte pꝛicke, doe make. 35. and 
that is moꝛe then the ſquare of my quotiente, 2. Ther⸗ 
foe am à bolde to ſette _— that | x2 
not iente: And actoꝛdyng to it, to a- Ay 
bate twile. 4. (whichets.$.) out or 12909 (22. 
Il. and there reſteth. 3. Therfoꝛe J | 3 
cancell, 1 1.and ſette. 3,ouer it. Then doe J multiplic 
the laſte quotiente ſquarely: and it maketh. 4. whiche 
A.J ſubtrace out of the nomber ouer the pꝛicke, that 
is. 35. where. J. male ſuffice ſoʒ this nomber. Ther⸗ 
foze J abate. . out of.. and cancell that.. and ſet. 1. 
whiche e the a 94 1 
nd then will the whole nomber 
— thus. (#52900 (22 
This woozke , whiche J haue A 
wꝛought now , mult be repeted as often as there bee 
any packes,o2 pꝛicked nombers remainyng. Wher- 
by you mate caſilp geſſe, that it muſt bee twiſe moꝛe 
repeated in this example, bicauſe there reſteth pet. 2. 
uckes vntouched, 
Scholar. Although J thinke,J could doe, as J 
haue marked pou to doe, pet foz moze certaintie J 
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p2aie you woꝛke out this example. 

Maſter. Then marke it well. 

Ichall begin again? with doublyng of all, that is 
within the quotzente line. And that double is 4 4.wh1i- 
che J mult let vnder, 31 2, that remaineth of the laſte 
woozke. And then will the nom- | 
bers ſtande, as here you lee, * . 12 

Then à loke how often tymes 1152909 (22, 
male J finde. 4 4. 111.312, And J | 44 
ſce it will be abated 7 times,and 4 remain: whiche 4 
with the. 9. ouer the nert pꝛicke docth make. 4 9. And 
that will ſuffice to extraae the ſquare of my quotiente, 

7. F92.7.tymes.7. maketh tuſte. 49, Thus ſeyng 3 
Kc take,7.fo2 my quotiente,J woozke with it, as the 
rule teacheth:abating firſt. 7. times. 4 4. (that is. 308) 
out of. 3 1 2, and there reſteth. 4. ouer the ſpace befo2c 
the nerte pꝛicke. Mhiche. 4. with. . ouer the pꝛicke 
— _— 9. 5 of ee Ja- |, 314 

ate the ſquare of mp quotiente,7, 
(that is. 49, ) and lo reſteth no- |{ 529,99 (227 
thyng, but.2, Cyphers. And the | 
nomber ſtandeth thus. 

And ſeyng there remaineth one pꝛicke vntouched, 
I ſhould repeate theſame oꝛder of woozke againc, by 
doublyng all the quotiente, whiche would bee. 45 4. 
and ſettyng it ſo that. 4. whiche is in the firſte place, 
ſhould be ſette vnder the Cypher, that is without the 
pꝛicke, and the other figures in oꝛder, toward the left 
hand. But all this wozke were in vaine, ſeyng there 
is nothyng lefte, to ſerue foꝛ the ſubtraction. 

Vet bicauſe there is lefte one pꝛicked place vntou- 
ched, J muſt ſet foꝛ it a Cypher in the quotiente. 

Foz this rule is generalle:that how many p2ickes 
ſo euer pour ſquare nomber doeth containe, pour 
ſuetiente, 02 roote ſhall haue ſo many nombers. 


Wherfoze this roote mult be made vp thus, 2270. 
R. iu. And 


Thc proofe, 


The extraction 

And ſo it appeareth that your nomber.5 152900. 
s a iuſte ſquare nomber. Whiche you mate pꝛoue by 
the oꝛderly p2oofe of crtracion of rootes. That is to 
multiplie that quetente, oz roote ( whiche you haue 
founde)by it ſelf, Anv if it doe make the firſt nomber 
exactly, then haue you wꝛought well, 

Scholar. That pꝛooſe is as cer 
tainc,as can be. And therfoꝛe J will 2270. 
pꝛoue, whether it will agree with 2270. 
this wozke. Wherfoze multipliyng 1 5890 O. 
2270. by it (elf; J (ce that it yeldeth 454 
the firſte ſomme. As here it doeth ap- | 454 
peare. So is this woozke appꝛoued : 
good, 5152900 

And now will J attempte the like woozke in the 
ſeconde example. M hiche was. 18766224. 

But after the firſte woozke was ended, and the 
greateſt ſquare ſubtracted out ok 2 
IS. it did re main in this foꝛme. 187662246. 

Now to continue the woozke e 
as you did, and as the rule doeth tcache, J muſt dou⸗ 
ble. 4. whiche is the roote, and landeth by the quoti- 
ente line: and muſt ſet it vnder. 7. that ſtandeth in the 
ſpate, betwene the laſte pꝛicke ( whoſe woozke is cn- 
ded) and the nexte pꝛicke towarde | 
the right hande. And then will it | 2 
ſtande thus as pou ſee, 1876622464. 

That doen, muſt ſcke a quoti- | 8 | * 
ente, that mate declare how often | 
8, male bee ſubtracted out of, 27. and that quotiente 3 
finde to bc. 3:bicauſe that after J haue taken, 3. tymes 
$,that1s.2 4. out of, 27. there will remain. z. whiche 
q. with. 6. that ſtandeth ouer the pꝛicke, doe make. 6. 
Aud I (ce that nomber to bee greate inough, fo2 the 
abatemente of the ſquare-of my quotiente; whiche is 


but. 3. tymes.z. that 18.9, - 
Wherfo:c 
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Wherfo2e J ſette doune, 3, A 
fo2 my quotiente, befoꝛe. 4. in wh 
the quotiente line. And multi- | © 2 
ig 8. by that z. there riſeth #37 £ 
2 4, whiche J doe ſubtract out 
of.27.that is ouer.$.and there will rematn.}, That 


3, with. G. ouer the pꝛicke, maketh. 36. out of whiche 
J mult abate. 9: whiche ts the ſquare of mp quotient, z, 
and ſo will there rete.27.0uecr that pꝛicke. 

And thus haue J ended. 2. pꝛickes, and yet, 2, mo2e 
doe remain: in whiche bothe J muſt repeate theſame 


fozme of woozke. 
Therfo:e J double the whole guotiente, and it ma- 


keth.86: whiche J (ct vnder. 276. 

And then J ſcke the quotiente,declaryng how many 
tymes. 8 6. male be abated out of. 276. whiche matic 
bc.3.tymes. And foz that cauſc J ſet, 34 inthe quotiente 
befo2e the..4 3. 

Then doe J firfte multi- | 
plie.$6.by that. 3, ſatyng. 3. 227 
tymcs. g. maketh.24. which 5 7 F3 
J abate out of.2 7.and there $7 46 Ky | 
reſteth. z. And againÞſaie, 45 *4 4 7 $55< + (435 
z. tymes. 6. ts, 18. whiche 1 9.1 
abate out of. 36. and there doeth remain. 1 8. 

That docn , J take the ſquare of my quetiente, that 
is.. whiche J doe ſubtract out of, | 2. (fo2 the.2, oucr 
the pꝛicke muſt boꝛobwe. I. of, S.) and then will there 
remain ouer that pzicke.17 3. 

And thus is that pꝛicke ended. 

Now, fo2 the laſte pꝛicke in wooꝛke, though he be 
firſte in place. The double of my quotiente1s , 866. 
br — ſette — 173 
1732. Ashere is doen, where 5 e 
J leaue out many cancelled 1579 55 6 40433. 
figures , as ſuperſluouſe in 


this 


The proofe. 


The extraclion 


this plate. ä 

And then ſekyng fo2 a newe quotiente, J finde it to 
be. 2. whiche J ſet with the other nombers in the zus⸗ 
tiente. And by it J multiplic and ſubtrac the 8 6 6. ſai⸗ 
yngꝛz.tymes.8. is. 6. whiche J abate out of. 7. and 
there reſteth. . Again. 2. ti- 
mes 6 is. I 2 that J ſubtract it 
out of. 1 3. and there remat- 173 
neth. 1. Thirdly, J ſate. 2. 27 5$6Z24(4332, 
times.. giueth. i 2. whiche'] * 8 66 
J abate from. 1 2. and there 
is left nothyng. Saue that ouer the pꝛicke there ſtan⸗ 
deth 4 whiche is equall with the ſquare of my quotize. 

Wherfozc abatyng the ſquare of mp gustunte out 
of it, there reſteth nothyng at all. 

And therby J ſee that. 18766224. is a iuſte ſuare 
nomber. And his roote is. 433 2. 

Maſter. Although Jknowe it to bee ſo, pet foz 
your better ererciſe , and full perſwaſion: J would 
baue you trie it, by ſquare multiplication, 


Scholar. That mate J ſone doc, 

And ſo 3 finde it to be true. 43324 

Foz. 4332. multiplied bp:it ſelf, | - 4332+ 
docth make. 18766224. As this 8664. 
wooꝛke here ſet, doeth ſhewe. 12996. 


aſter. Pet bicauſe ſome other 12996. 
ſmall doubtes, maie happen tn woꝛ⸗ 1732% 
king, that mate trouble a pong pzac- | 18766224. 
tiſer, J will pꝛopounde to you one o: 
twoo examples moꝛe. M herein you ſhall finde ſome 
varietie, as well in the nomber pzspounded . as alſo 
in the quotrente, 

And firſte to begin, J will you to crtrac the roote 
ofthis nomber. 22071204. 

Scholar. J mult ſet doune the nomber, and note 
it with pꝛickes in euery odde place: Foz that rule 

perteiũe 


—᷑— 


+ m 
j 4 4 1 
* 


The extraction 


perteiue neuer failcth, 

Maſter. No moꝛedoeth any ol 22071204 
the other, although the woozke e 
maie varie in ſome ſmalle poinctes: whiche pet mate 
be greate tnough to trouble a poung learner. 

Scholar. Then accoꝛdyng to the firſte rule, 3 ſcke 
out the greateſt ſquare in. 2 2. (fo J ſee it is no ſquare 
nomber it lelf) and it appereth to be 16. And his roote 
4. wherfoze J doe ſette doune. 4. in the quotiente, and 
then J doe abate. 16. out of. 22. 
and the remaimner is. 6. whiche 3 6 
ſctte ouer the pꝛicke, and cancell 22071204 (4, 
the. 2 2. as here ts ſeen. n 

Now goyng on with the nerte pꝛicke, 3 ſhall dou⸗ 
ble the fozmer roote in the quot iente and ſette it under 
the Cypher, betwene the. 2. pꝛickes. 

Then do 3 ſcke how ofte that 8 ( whiche is the dou⸗ 
ble of the quot iente) mate be found in o and J finde it 
to be / times, and 4 remainyng to be ſet ouer the Cy⸗ 
pher. So that foz the pꝛicke there remaineth. 47. out 
of whicheJ ſhould abate the ſquare of my quot iẽt. But 
ſeing that. 49(whiche is the ſquare of 7)can not be ta- 
ken out of. 47.there is a newe aotiente to be ſought, 

Therfoze J take 6. And ſee that it will ſerue. So J 
ſet. 6. in the guotiente: and by it J ; 
multiplie $whereofcommeth 4 8 9 
ueth. 2. Therefoze Jcancell the? 1224 (46. 
6 o. and (ct, I 2.ouer it. 8 

Then doe J multiplie the quotiente, 6, by it ſelfe: 
whereok riſeth. 36. And that abated out of. 127. lca- 
ueth. 9 1, And ſo haue J ended the ſeconde woozke, 

Now foꝛ the thirde woozke , double. 46. and it 
mn yelde,92.to bee ſette vnder.9 1 1, as J haue put 

cre, 

And then ſeking foꝛ a quotient: J ſe thatJ mate take 

1. j. 9. 


he ; 
* 
« 


| The proofe, 


The extraction 


9. TA hertoꝛe J ſet that 9 in the | 7 
guotiente with, 46. and by it J 48 
multiply 92 and fubtrac that, 4925 
that riſeth. in this fozme. 62431 
Nine tymes. 9. maketh. 8 1. [22/7 42 04 (469. 


whiche J abate out ok. 9 1. and 92 


there reſteth 1 0. Then 9 tymes 2 giueth 18. whiche 3 
mult abate out of. 1 o.and there will remain. 8 3. 

And now muſte J multipie that laſte quotrente ..9, 
(quarely, wherby will amounte. 8 l. that ſhall J ſub- 
tract out of. $32. and there will remain. 75 l. and (a 
that pꝛicke with his woozke is ended, 

Therefoze pꝛocedyng to the fourthe pzicke,J dou- 
— all the 2 » whiche will 751 

£938, And à ſet it vnder 7510. 

Then doe J ſeke a newe . 72 27 17 04 (469 
ente, whiche J finde to bee. 8. Fo2 
8. times.. giueth. 7 2. whiche J abate out of.7 5, and 
there remaineth. z. Again. 8. tymes. 3. is. 2 4. and that 


Z deducte out ot. I. and ſo reſteth. . Then ſaie 3.8. ti⸗ 


mes. 8. is. 6 4. whiche beeyng ſubtracted from. 7 0. 
doeth leaue. 6. And that. 6. with the 4. ouer the pꝛicke 
maketh . 6 4. out of whiche J muſte withdzawe the 
ſquare of.8.that is my quotiext,and it beyng 6 4. there 
reſteth nothing. 77 the whole wozke ſtandeth thus. 


1516 

2287 4 Z4(4698 
LM 698 
Wherfoze J cate! that the firſtnober 7 5 9 8 
22071204. is aſquarendber;and * 2 
hath foꝛ his roote. 4698 As J mate 37584 


pꝛooue alſo, by ſquarc multiplicati- 42282 
on. Foꝛ, as in this example you ſee 28188 
4698. multiplicd by it ſelf, doeth! 1579 2 


bzyng fozthe. 22071204. "22071204. 
Paſter, 


of Rootes. 


and that is this.90174 084 1. 
Scholar. J ſet it doune, and pꝛicke it atcoꝛdyng to 

the rule: And then J ſee oner the 

laſte pꝛicke, one onely nomber, 9017458446 

that is. 9. whiche hath. 3. foꝛ his 

ſquare roote. That.zʒ. J ſet within the quo iente line, 


and therfo2e J cancell. 9. 
After this J tyould p2oceade with doublynge the 


roote.ʒ.and that double ſhould J ſet in the nert ſpare, 
oner whiche remaineth no nomber, foꝛ. 9. beyng can- 
75 celled, the Cypher is nothyng. And ſo am J at a ſtate. 
* Palter. Seyng that you can not ſet the double of 
25 pour quot iente doune there, where no nomber is coꝛ it 
it ſo chaunce,as ſome times it doeth, that the nomber 
5 oucr it, is leſſer then the double) then ſet a Cypher in 
the quot / ente, and ſo haue pou doen with that paicke, 

Foꝛ in ſoche caſe there nedeth no multiplication, noz 


ſubtraction, =p q 

Scholar. Then am 3 inſtruc⸗ 

ted fully foꝛ that potnce : The 97 14. 4 wh 
wozke ts ſo eaſie. I muſt therfoʒe 


ſet my nombers thus. 
Maſter. And doe you not ſee, that the double of 


the quotiente, is greater then the nomber oner itz 
Scholar. J was ſo mindfull of the one halfc of the 


rule, that J foꝛgate the other halfe. 
But now ſee, 3 muſt ſet an other Cypher pet in 


the quotient. And then ſhall 7 ſet the double of all that, 
in the thirde ſpace, after this ſo2te. 


And nowe pꝛoceadynge to | 
ſearche foꝛ ane we quotiente,J [9 #174084 1(300, 
ſee that. 2.ſhall ſcrue me. "600 
Wherfoze 3 ſctte.2. in the 


quotiente line, with. 300, And by it ſhall J multiplie 


the double afozeſated;ſaipng. 2. tymes.6.maketh. 1 2. 
L. U. to 


Paſter, Pet one example moze ſhall you pꝛoue: Another 


tex am ple. 


The nigheſte 
roote of vn 
ſquare nom 
bers. 


The extraction 


to bee abated out of. 1 7. and the remainer will bee. v. 
Then ſhall J oucrpaſſe 


the twoo Cyphers, bicauſe 4 
thet make nothing by mul⸗ f Y 4084 . 3002. 
tiplication: and ſo compng 600 


to the pꝛicke „ J bate the 
ſquare of my quotiente: whiche is 4 out of. 8. and there 
reſteth. 4, Zherfoze J cancell.8. and ſet doune. 4. and 


ſo haue J ended that pꝛicke. And haue but one wozke 
moze behinde. 


ble of al the quotienze,thus. 

And then J toke foz a new F 

quotiente,whiche J finde to 9 2 177 40 8 41 (3002, 
be. 9. by it therfoze J mul- 60 04 

tiplic, firſts and it maketh 


5 4. that doeth abate the 5 4. ouer it. Then omit J the 
2 Cyphers, and multiplie 4, by 9 whereof there com- 
meth. 36. whiche J abate out of. 4 4. beyngouer it, 
and there remaineth, 8. That. 8. with. 1. ouer the 
pꝛicke maketh' $1. out of whiche J muſte abate the 
ſquare of. 9. beyng alſo. 8 1. And ſo is nothyng lefte, 
wherby it appearcth, that. 901740 d 4 1.18 a ſquarc 
nomber, and his roote is. 30029; Che pzvofcof it 


doeth confirme theſame. Foꝛ zoo 
multiplied by it ſelf, docth bzynge 30029. 
fozthe.9 017 408 41, — 22295 
Maſter. This ſhall ſuffice fo2 270261. 
ſoche nombers as bee fully ſquare. 60058. 
Other nombers there bee inünite, 99087 
whiche be not ſquare, and therfoꝛe [90174084 1, 
haue thei no ſquare rootes. Pet of- | 


ten tymes it happeneth, that we ſhall bee occaſioned 


to ſearche foꝛ the nigheſte nomber, that mate reſem⸗ 
ble their rootes. 


Mhertoꝛe in ſoche caſe, this ſhall you doc. Firſte 


ertrace 


NM herkoꝛe I (et doune the nombers,with the don- 


. 


of Rootes. 


ertra the roote, as if it wer a ſquare nõber. And tyat 
roote wil ſerue foꝛ the greateſt ſquare, that is in your 
foꝛmer nomber: and there will be a remainer beſide. 
Of whiche rematner with the guetient, vou ſhal make 
a fraction, in this ſozte. 

Set the remainer ouer the line, fo the numeratoꝛ, 
and the double of the roote (that you haue founde) ſet 
vnder the line, foꝛ the denominatoꝛ. And this ſhall be 
a ſufficiente p2eciſencſſe in greate nombers , foꝛ any 
common woo2ke. 

Scholar. J will by an example, taken by chaunce, 
pꝛoue this rule. Fo2 it ſemeth to haue no difficultie. 
Mherkoze J take. 296882. 

And this, J am aſſured, can be no ſquare nomber. 
Fo2,J remeber you told me befoꝛe, that no ſoche nom 
ber might be a ſquare, which had 2foz his firſt figure. 

Then to ſearche his nigheſte roote, J place it, and 
pꝛicke it thus. 5 

And under. 29. J finde the grea - 7 6882 
teſte roote to bee. 5. whiche J ſet in the | 2 98826 
quotiente line, and cancell 29 ſettyng 4 44 
ouer it. After that J double it, and there cometh 1 o. x 
that double J ſet in the nerte ſpace vnder 46. Then 
finde Ja newe quotiente, whiche is 4 and by it J mul⸗ 
fiplie. 1 o. whereof amounteth 40. to be abated out of 
46. And ſo remaineth. 6. Again J | 
multiplie. 4. by it ſelf ſquarely,and | 452 
there riſeth. 16. whiche J abate fro | 29688264 
18. (ſepng.$.ts to ſmall)and the re- | 1 
mainer will be. 2. So ſtandeth the 
whole nomber, as you ſe. M herfoꝛc J double the gue: 
tiente, whiche is. 4. And it peldeth. 1 08, that muſt be 
ſet vnder 28 as] haue here doen. | 452 

Then J looke fo2 a quotrente , F; f 88264 
bow often J mate abate. 1 08, out 3 8* 54. 


of. 28. And J ſee it will be but. 4 


The fine 
proofe. 


The extraction 


tymes. TV herfoꝛe J ſet. .in the quotiente, with the o⸗ 
ther nombers, and then doe J woozke with it: Firſte 
multipliyng. . and. I. together, whereof co meth but 
4. whiche J abate out oł.j. And there remaineth. 1, 
Again J multiplie.*. by. 4. whereof commeth. 3 2. 
that doe J ſubtraa out of. 28. and there will remain 
96. Then ſhall J take the ſquare of mp quot iente. 4. 
whiche 1s 1 6. And that muſt J abate out of 96 2. And 


ſo remaineth . 9 46. of whiche | 194 » 


nomber ſet as the numcratoꝛ, 2 86 
with the double of the roote, ſet 2 7 | * 264 
fo2 the denommatoz, J ſhall 29 75 SZ CA. 
make a fradion in this ſo2te, 
z. whiche is almoſte, >, 


1085 0 


Maſter. Pou haue doen wel. Andſo you perceſue 

that the nigheſte roote of pour fozmer nombcr is 

5442. Fo2 thoſe fractions are all one, | 
And hereby alſo you matic vnderſtande, that if the 


remainer ouer pour nomber bee euen, you maie take 


halfe of it foꝛ the numeratoz , and the whole e 


fo2 the denominatoꝛ. 
So mate you take the quarter of the remainer (if it 


the roote fo2 the denominatoꝛ. 

And in like maner generally, if the remainer and 
the roote in the zuotiente, bee nombers communicante, di⸗ 
uide them co; that the diuilo⸗ of the remainer, be cuer 
double to the diuiſoꝛ of the quotiente rote. And ſo maie 
you cafily reduce that fraction, to his leaſt termes, 

But now fo2 p:oofe of this wooꝛke, there be twoo 
Wales:the one is certain, and the other but in a nere⸗ 


neſſe. Fo: as the roote of ſoche nombers, is not a pꝛe⸗ 


ciſe roote: So if you multiplie that roote by it ſelf, it 
will make a nomber, very nighe to that fozmer nom⸗ 


ber, but not exactly theſame. 


TUN hiche faulte ſome men thinke to redꝛeſſe, by ad⸗ 


dyng 


will ſo bee parted)fo2 the numeratoꝛ, and the halfe of 


. 
"by" 


of Rootes. 


dyng of. I. to the denominatoꝛ: and pet that amende- 
mente ſometpmes increaſeth the erroure. 
But bicauſe you ſhall not wante a ſure p2oofe, doe 


thus ; Multiplie the quotiente , 02 Foote of whole nom The ſec on de 
bers by it ſelf, and vato the nomber that amaunteth Pe. 


thereof,adde the whole remainer. And if then it mak? 
your firſte nomber, your woozke was well doen: cls 
haue you milled, 

Scholar. That maie 4 pꝛoue here quickly. The 
quotiente in whole nombers was. 5 4 4. whiche beyng 
multiplied ſquarely, doeth pelde. 295936. vnto whi- 
che nomber, it J doe adde. 9 46. that did 


remain, it will amounte to. 296882. 544. 
and that was the nomber pꝛoponed to 544. 
me: wherfoꝛe it appereth that the wozke 21 76 
was well doen. 2176. 
Malter. Pou ſhall neade no moze | 2720. 
examples, fo2 this foꝛme of woozke. 7 5 
But one other waie wil J ſh2?weyon, | 29936. 


how you ſhall geſfe verie nighe vnto the roote. And An other 
you ſhall go as nighe as you will deſire, in any p2ac- wate to finde 
tike wo2ke, Ik you deſire to geſſe within lee then , thenrghe/te 
of one, then ſet befoꝛe your nomber.2. Cyphers. And roote. 


if you would not erre . then ſet doune 4. Cyphers: 
But and if you liſte to ſette doune.6. Cyphers befoze 
your nomber , you ſhall not miſſe — of an vnitte fro 
the true roote. And if you lift to go any higher in pꝛe⸗ 
ciſeneſſe of partes, adde ſtill euen Cyphers. 

Scholar. J would faine pꝛoue this foꝛme, in the 
ſame example, whiche J wꝛoughte laſte: Bicauſe J 
would ſe the ag remente betwene the bothe wozkes., 

Paſter. Go to. Your conſideration is reaſonable 
And bicauſe the partes maie the better agree, ſette 
doune. 6. Cyphers. And then ſhall pour roote expꝛeſſe 
thouſande partes of the whole nomber, 


Scholar. I ſette doune the nomber , and 1 
thus. 


A notable 
conſideratiõ. 


The extraftion 
thus. Mherebp J perceiue 


that JI ſhall haue theſame 2296882000000 
der of woozke , and the ſelfe ours Tema: 


ſame nombers that J had befoze , till that J come to 


the Cyphers and their pꝛickes. 

Maſter. Truthe it is. And therfoze mate pou in 
ſoche a caſe ſette doune onely the remainer , with the 
Cyphers. D2 els cancell all the numbers, ſaue the re- 
mainer, and the Cyphers ; and ſet the fozmer whole 
roote, without the fraction, in the quotiente. 

Scholar. Then will 
it ſtande thus. 946 

Now accoꝛdyng to the 2968 S2 0000 00(544, 
rule F will p2occade:as if | 
this whole nodber wer the firſt nomber pꝛoponed vnto 
me. And therfo2e J doe double al the quotiente, whiche 
maketh. 088. and that doe J ſet vnder. 9 46 o. And 
then ſhall J ſeke a qu 
ente, that mate declare 70 
how "often tymes , that 1829 
double is cotained in the 94556 


nomber ouer it. And J ſe 965 72 50 00 00 6448 


it will bee. 8. wherfoze J 
ſet doune. 8. in the quoti⸗ 

ente, and by it 3 — the double, and ſubtrace it, 
in this ſoꝛte:ſaipng 8.tymes. j. out of 9, leaucth. 1.re- 
mainyng. Again. . times. 8. (that is.6 4.) out of 1 4 6 
will leaue. 8 2. Then farther J abate. S. tymes. S. out 
of. 8 2 o. and there reſteth. / 56. And laſt ot all, I take 
the ſquare of the quotiente, whiche is alſo . 6 4. out of 
7560. and there will remain. 7496. And ſo haue F 

doen with the firſte pꝛicke of the Cyphers, 

Maſter. Conſider now that by thoſe.2. Cyphers 
you haue gotten 8 into the quotient moze then you had 
befoze. And all your foꝛmer nomber of the roote, re⸗ 
moued by it into one place higher, then it was 3 
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of R ootes. 

So that, where by the firſt wozke, pour roote was 
54A. and almoſte : by this wozke you haue founde 
it to bee, and of =: whiche ts verie nighe the 
ſame nomber, that pou had bcfoze, 

Scholar. In deede, if J reduce the fractions, it wil 
bee. 544. and of: whiche is in one fraction, 

55:2 aboue. 5 4 4, | 

Maſter. Parke this triall. And vſe the like after 
euerp twoo Cpphers are ended: And pou ſhall ſee a 
goodly agremente of the woozkes together. 

Scholar. In the meane tyme, to pꝛocede with the 


founcr wozke, Jet 7496 
doune the nomber Fic 6 
= with 42 —— 296 3 $2090009(544% 
_ Þ andthe doble of the nne 


quotieute,as here appeareth. 
And ſearchyng fo2 a newe uotiente, J finde that it 


will be. 6. 

Therkoze J ſette doune.s. in the quotiente with the 
other nombers. And by that. 6. J doe multiplie the 
double of the whole guotiente, and ſubtract it oꝛderlp, 


ſaiyng:6. times. 1.be- | 
png abated out of, 7, 58 
leueth. 1. 78 120 
1 6. ty- 740 544 
mes. 8, maketh. 48, „ee 
whiche J ſhall abate , 64486 
out of. 49. and ſo re⸗ A 


ſteth. 1. Then 6. times.. ( whiche is. 74. muſt be ſub⸗ 
traced out of. 1016. and there will remaine. 96 2, 
Againe 3 ſhall abate. 6. tymes.6. (that is. 6.) out of 
9620, and there is lefte. 9584. Then take J the 
ſquare of my quotiente, whiche is alſo 6 times 6,02 36. 
and that J myſt abate out of. 4 0.and there reſteth. 4, 
And thus is the ſeconde pꝛicke of the Cyphers ended. 


And now J finde in the zuotiente not. as J did in 
P.]. the 


The extraction 


the laſte woo2ke befoze this. But J finde: whiche 
goeth moꝛe nighe to . F02;2 would be 2: and ig 
equalle with 3. And J maie eaſily ſe, that, 1s moze 
nigher to; then to =: beſide the remainer , whiche 
will make = of =. o2 elsa of one. 

Maſter. Jſec,a well willyng mynde can marke 
diligently, and learne ſpedilp: wherfoze go fozwarde 
with pour woozke. 

Scholar. J muſte ſette doune the double of all my 
quot iente. whiche will be. 108972. And it will ſtands 
thus. 


Wherfoze J doe 958 02 
ſeke foꝛ à newe us 2968 820009 0064486 
tiente, and J finde it 108972 
to be. S. whiche. 8. J 


ſet in the guotiente, with the other nombers, and by it 


J wozke after my rule, ſatyng:8.tyme. I. is. 8. whiche 
J abate from. 9. and there reſteth. I. Then take J. 8. 
tymes.8. (that is.6 4.) out of. 15 S. and the remainer 
will bee. 9 4. 

Again J ſubtract . 8. tymes. 9. (beepyng. 7 2.) from 
Ao. and there is lette. S8 6 8. Farthermoze J take. 8. 
times. 7. ( whiche is. 6) 


8624 
out ot. 8 2. and there re⸗ 1 
ſteth. 26. Then doc J 4755 AN 
wit d awe.8. mes. 2. ane f — 
92. , 6. out 1.60 o. And 295.8 S 2000000(544868 
there remaineth. 44. 123972 


Laſt of al J take 8 times 8 026 4(Whiche is the ſquare 
of my laſt quotiente)outof 86 2 4 4 and the remainer 
will be. 862376. And ſo haue J ended all mp wozke, 

And now J haue foꝛ the roote * that ts. 5 4 4, 
and ==: beſide a of —* o2 in leſſer termes 22 of 
= thatis;;= of one: Whiche beyng reduced into 


one fraction with the ,2= will make 22442, 


Palter, You haue doen well, 
And 


*" . 1 1 . 
. » > > TER D 7 
. 
0 3 28 e e 4 


of R ootes. 


And here pou ſce, that you dꝛawe nigher + * 5 
ſtill, to the very rootc, if it might haue any, Fo2-***1 
a nigher nomber to . then 1s = as that was his 
then.. 

And if pou would wozke with moze Cyphers, vou 
ſhould percctue ſtill, that it would dꝛawe nigher and 
nigher. But this maie ſuffice foꝛ examples ſake. 

Scholar. Then J pꝛoie pou tell me, what is the 
chicf vſe of this rule: and foꝛ what maters it ſerueth. 

Maſter. One pere will not ſuffice, to expꝛoſſe the 
commodities of it. Jt ſeructh ſo many waies, in buil⸗ 
ding: in pꝛoiection of plattes, foꝛ mcaſuring of groud 
Timber, oꝛ ſtone: And alſo in warre,foz frampng of 
battailes, ſoz makyng of diuerſe engines, and gene⸗ 
rally foꝛ all woozkes of Geometrie and Aſtronomie. But 
fo: to ſatiſfie you partly, J will ſette foꝛthe twoo 02 
thꝛee queſtions, that depende of this wozke of extrac⸗ 


tion of ſquare rootes. 
And firſte of a battaile: bicauſc it ſemeth to ſcruc 
A queſtion 


leaſte fo2 that purpoſe. 
A capitaine generall hauyng thꝛee greate armies, an armit. 


would caſte theim into thꝛec ſquare battailes, but he 
knoweth not how many men, he ſhall ſet in the frote 
of eche battaile. 

The nombers of the thꝛee armies, are foꝛ the firſte 
56257: Foꝛ the ſecond 9216: And foz the third 15129 

Scholar. J dooe percciue eaſilp, that foz eche of 
theſe nombers, J muſte ſearche out the ſquare roote, 
and then haue J the fronte, o2 flanke. Sith bothe are 
equalle in a ſquare battaile. 

Wherfoze J ſet doune the firſt nomber thus, with 
his pꝛickes. And then bnder the firſt pꝛicke 
to warde the lefte hande, J finde the grea⸗ 27e 
teſte roote to bee . 7. ſeeyng the greateſte 
ſquare is. 49. That roote doe Net within the quoti- 


ente line: and his ſquare doe J abate from, 56. and ſo 
M. tj. remaineth 


) 
The extraction 
remaineth. 7. by, = 

Then doe J double that roote, and ſctte the double 
vnder. / 2.and ſee that the newe quotient | _. 
will bee. 5, And there will remaine. 25. 7 
whiche is the iuſte ſquare of the laſt quo- |? 770 75 
tiente. 

M herby it is euidente, that his firſt armie contai⸗ 
ned a ſquare nomber, and the roote, oꝛ ſide of it is 7 5. 
And ſo many menne ſhall be in the fronte of the firſte 
hattaile, and as many in the flanke. 

Now fo2 the ſeconde battaile, J ſeke the ſquare of 
9 2165, and finde it to bee. 96, Ag in 
this crample J hauc w2ought it. 7 

Foꝛ the firſte nomber is. 9. ſeyng it 14 
is the greateſte ſquare roote, that tan 92 * (96 
bee founde in. 9 2. And ſo is the double | #*- 
of it. S. and the quotrente fo2 it. 6.45 it appeareth ma⸗ 
nifeſtly inough. 

Wherfo2e J ſaie that the ſecond battaile ſhal haue 
in euerp ranke. 96. men. 

And no b fo? the thirde battaile, J ſette doune the 
nomber, accoꝛdyng to this rule: and J finde the firſte 
roote to be. 1. bicauſe. 1. tymes. 1.ma- 
keth. I. And his double is. 2, whiche © 
J abate twiſe from the nomber oner by 7 * 
it:and after double thoſe bothe nom- 14220023. 
bers, whiche make. 2 4. And finde A 


that to be abated. 3. tymes. 2 


And ſo haue J gathered that the nomber is ſquare 
and the roote 1 2 3, Accoꝛding to whiche nomber, that 
thirde battatle muſt be marſhalled. 

Pater. Seyng you are ſo redy in this poincte fo 
ſone, Tell me how many menne, ſhall be ſette in the 
kronte, it all theſe. 3. armies be ioined into one ſquare 
battaile. 5885 

Scholar, Firſte 7 muſt adde all. 3. nombers toge⸗ 

ther. 


of Rootes, 


ther. And ſo will thei make. 2996 . as | 


here by example doeth appere. | F62F 
But this nomber can bee no ſguare 9216 
nomber, bicauſe it hath one oddc Cppher 15129 


in the firſte place: foꝛ J remember pour 29960. 
ſaiyng, that ſquare nombers can not be⸗ 

gin with odde Cyphers. Wherfoze this nomber will 
not make a ſquare battaile. 

Pet wil J pꝛoue, whar mate be the frot of the grea⸗ 
teſte ſquare battaile, that maie be made of that nober. 

And fo2 that purpoſe J pꝛicke the nombers, and 
finde the greateſte roote in. 2. to be. 
and theſame nober to bee the ſquare : 1 ; 
alſo. Then double 3 that roote, and : ho 7. . 
place his double vnder. 9. that is vn⸗ 2 2 p 62 FE 
pꝛicked: and ſerchyng fo2 a quotiente, | © 5 4 
I finde it to be. /. with whiche J woozke by the rule, 
and ſo doeth remain fo2 the nerte pꝛicke. o. 

Then doe J double that. 17. whereby commeth 3 4 
whiche I ſet vnder. 06. And foꝛ it J finde. 3. to be the 
meteſte quotiente: with whiche if J woozke accoꝛdyn⸗ 
gly, there will remaine. 31. as the exceſſe abouc the 
greateſte ſquare, 

herby it appeareth that. 2 992 9.ts a ſquare nõ⸗ 
ber: and hath. 17 3. foꝛ his roote. And that ſhould bee 
the fronte of this greate battaile. 

Maſter. Now will J pꝛoue pou with an other 
queſtion ok like ſoꝛte. 


"aw 


A Pꝛince hath an armie verie greate. With whi- The /econde 
che he paſſeth in a Uallie, ſo that in marchynge the q=e/tion of 
fronte can be but, 1 8.menne. And by that mcanes the an armie. 


flancke containeth. 449352. 

After that the armie is paſſed that valie, the kyng 
mindyng to occupie all the beſte grounde, willeth the 
battaile to be ſet ſquare. How would pou doe it⸗ 

Scholar, firſt J multiple the flancke, by the front. 

P. iu. And 


* ä 


The extraction 


And ſo I finde the whole nom ber to be. 8 088 336, 
That nomber doe J pꝛicke 2 2 2 
as my rule teacheth me⸗ and | 44 7 : 
I finde the firſt roote to be, 2. 4 8 15 5360284. 
and his ſquare. 4. whiche firſt A Ang 4 282844, 
I ſubtracte out of. S. and ſo re⸗ | 8 
ſtcth, 4. Then doe J double | 7 
that quotiente , and finde that double. 8. tymes in the 
ſomme ouer it. 
And ſo doe J p2ocede till I haue founde out all the 
4. figures, accoꝛdpng to the. . pꝛickes vnder that nõ⸗ 
ber. And then the roote appeareth to be. 28 4 4. 
The thirde Paſter. Pet one queſtion moze, fo: to excerciſe 
jĩutſtion of your penne, will J pzopounde of a like mater. 
an armie. A gencralle hath thzee armies , to the nomber of 
28289.men: and none of thoſe thzee armies is apte 
to make a ſquare battaile, pet he is appoincted by his 
ſoueraigne, to ſette theim in thzee ſquare battailes. 
Theſe be the. 3. nombers ol the. 3. armies. In the 
firſte there are. 02 96. men: an the ſeconde. 9493: 
and in the third. 8 50 0. Now let me [ce how you can 
caſt them into thꝛee ſquare battailes. 
Scholar. J thinke it reaſonable, to take the grea⸗ 
teſte ſquares of the firſt and ſecond nombers, and the 
exceſſe of them bothe, to put to the thirde nomber. 
Maſter. So are pou not ſure that the third nom⸗ 
ber, will be a true ſquare. 
Scholar. Then knowe J not hob to doe it. 
Maſter. Tahke the greateſte ſquare in the thirde 
nomber alſo. And note thoſe thzec exceſſes, and their 
rootes alſo. | 
Then put one to euery roote, and marke the ſqua⸗ 
res that will riſe of them. 
Lhirdly,ſubtrac the firſte 3. nombers, out of thoſe 
q. ne we ſquares, and note the difference of eche of the 
firſte nombers, from thoſe ſquares:and ſo haue pou.; 
nombers 


of R votes. 
nombers oferceſſe, and. 3. other of wante. 

Now compare thoſe exceſſes and wantes well to- 
gether:and you ſhall eaſily ſee from whiche pou ſhall 
4» take any nomber, and to whiche you ſhall adde any, 

Scholar. Ji: he firſte nober the greateſt ſquare is 
10201, and therby the exceſſe is. 5.and the roote 101. 


he In the ſecond nomber the greateſt ſquare is. 9409 

and his roote 97. So is the exceſſe. 8 4. 
he And in the thirde nomber , the greateſte ſquare is . 
FP $46 4: and the roote of it. 92, Wherfoze the exteſſe 

appeareth to be. 36, 
ſe And thus haue J founde the. 3. exceſſes. 

Now fo? to finde the 3 defaultes o2 wantes, 3 adde 

of one to eche roote, and multiplie theim ſquare : and ſo 
te of. 102. I finde the ſquare to bee. 1 04 0 4. and if J 


ſubtracte the firſte nomber, whiche is. 10 296. out of 
it, there will remain. 1 08. fo2 the firſte wante. 
je | Then fo2 the ſeconde roote. 97. take. 98. whoſe 
It ſquare will bee. 96 0 4. out of whiche J abate the ſe- 
n conde nomber, whiche is. 9 493. and there is left 111 
as the wante of the ſeconde nomber. 
Thirdlyp, q take 93 fo2 the newe roote, next aboue 
2. and J finde his ſquare to bee, 86 49. from wht 
che when the thirde nomber. 8750 o. is abated, the de⸗ 
faulte appeareth to bee. 1 49. And thus haue J the. 2, 
defaultes o2 wantes, and alſo the. z. exceſſes. TA hiche 
fo: caſe of tomparpng, à ſet in oꝛder thus. 


- 
BY i C. A. B. and c. beto⸗ 
| Erceſſes. 95. $84 36. ken the oꝛder of 
Wantes, 108. III. 149. the3firſtnovers. 


8 And here J compare the exceſſes with the wantes, 
to ſce if any. 2.exteſſes will make vp the others want 


And ſee bp a lighte pꝛoofe, it will not ſerue. 


As foꝛ the wantes,J doe not compare theim to the 
erceſſes, 


'< 


A queſtion 
of {calyns. 


The extraflion 


erceſſes,fo2 I ſe that euery one want, is greater then 
any one erceſſe, And therefoze. 2. wantes are farre to 
greate aboue any one exteſſe. And ſo am J at a ſtate, 

Maſter. Therkoze although that rule bee genc- 
ralle, vet where it faileth, this ſhall pou doe. 

Take the. 2. wantes, of any. 2. nombers, and adde 
theim firſte together, and then abate theim from the 
thirde nomber: and if the remainer be a ſquare nom- 
ber, then haue you gotten pour purpoſe, 

Scholar. That will J pꝛoue here. And firſt J take 
the wantes,of the. 2. firſte nombers , whiche make 
219. And that doe J abate from the thirde nomber 
$5 00, and there remaineth. 8281. whiche as J (ce, 
mate be aſquarenomber. And thetfoze J p2ouc it, in 
my tables, and J finde it ſo to bee. And.91.to vee the 
roote ok it. | 

Wherfoze I ſaic to the queſtion,that theſe ſhall be 
the nombcrs of the 3 battailes, as here J haue ſet the. 


The firſte battaile. 0 4 0 4. and his frontc.1 02, 
The ſecond battaile. 96 0 4. and his fronte. 98. 
The third battaile, $281. and his fronte. 9 1, 
The ſomme ot all 2 829 

the. z. battailes. § 28289. 


And bicauſe theſe nobers are not onelp ſquare, but 
alſo their whole ſomme doeth agree, with the ſomme 
of the 3 ſeuerall armies, vou maie be ſure that thei are 
well parted, acco2dyng to the intente of the queſtion. 

But bicauſc ſoche queſtions, haue moꝛe difficultie 
then tommoditie, to them that arc not mete, to be tra: 
uelled in ſoche marſhall affaires, I wil leaue that mas 
ter to marſhall men, and will come to lower maters 
in warre. 

Acitie ſhould bee ſcaled, beyng double diched. And 
the inner diche , 3 2. foote bꝛoade. And the walle.2 1. 


foote high. The capitain commaundeth ladders to be 
made 


of Rootes. 


made of that iuſte lengthe, that mate reche from the 
vtter bzow of the inner diche,to the toppe of the wal: 


as in this figure C. 
is partlp expꝛeſ. 
ſed, 

where the line 
I B. ſtandeth fo2 
the bzedth of the. 
diche . And the = 
une. B. C. foꝛ the 
heighte of the 
walle. Robe J 
demaunde, what 
ſhall be the legth B — . 
of the line. A. c: whts 32. A. 
che here doeth repꝛeſente the ladder? 

Scholar. This figure doth occaſio me to remeber 
the 3 3. theoꝛeme of the pathcwate, whiche ſaith thus. 


In all righte anguled triangles, the ſquare of 
that ſide, vhiche lieth againſt the righte angle, 
is equalle to the t woo ſquares of bathe the o⸗ 


ther ſides. 

UWherby J vnderſtand, that J muſt multiply thoſe 
twoo ſides ſquarely, that is, eche of theim by it ſelfe. 
And then addyng thoſe. 2, ſquarcs together, J muſte 
crtract the roote of that whole nomber: whichc roote 


ſhall be the true lengthe of thc Nope line. | 
Wherefoze, firſte J multipie. 32. by it 32 
21 ſſelt, and there riſeth of it 1 02 4. 5 
21 Againe, 3 multiplie.2 1. by it 64 
73 ſelf,and it yeldcth. 4 4 1. Theſe | 96 
2 bothe ſommes, bepng added to: | 1024 
* T gether, doe make. 4 65, whiche 


441 [nomber mate bee ſquare , bicauſe it begin- 
| N.]. neth 


| 
= 


Tk 


The extraction 


neth with. 5. 

Maſter. It is no ſquare nomber, as it appeareth 
at the firſte ſighte. Fo2 although the irſte nomber be 
5. pet in ſoche nombers it is requiſite. that the ſeconde 
figure ſhould be. 2. cls can it not be ſquarc:and here, 
pou ſee, that the ſeconde figure is. 6. ſo that it can not 
be a ſquare nomber. 

U hcrefoze you ſhall ſeke the nigheſte roote, that 
you can finde in it, and take that fo2 your purpoſe, 

Scholar, Here is my woozke ſet 
koꝛthe. 

And ſo it appeareth well that the. 
nigheſte roote is. 38. 1, whithe is 147 
Icſſe then a guarter of a foote, aboue | 6 
S. foote and that mult be the lengthe of the ladder, 

Maſter. Pet one queſtion moze will J pzopound 
agreable to the firſte foꝛme. 


A que/tis of A capitaine generalle hauynge thꝛee armies, in 
encampyng. thꝛee ſeueralle battailes, in the firſte. 49 00. menne, 


in the ſeconde. 2401. And in the thirde. 250 o. (ſo 
that the greateſte armie, is as moche as bothe the o⸗ 
ther, extepte one manne) ts info2ced to ioine all thꝛee 
battailes in one. But is in doubte, whether he mate 
haue good and conueniente grounde to encampe the, 
in battaile fozme. W herefoze conſideryng,that all. 3. 
battailes together, are but double to the greateſte of 
the. 3. alone. The capttaine deſiryng a mete grounde 
fo2 his armie, ſo ioined in one ſquare battaile , is in 
doubte, what ſquare of grounde will ſerue his pur⸗ 
poſe. But ſure he is, that it muſte bee double to the 
grounde, that the greateſte armie of the 3. did occupie 
and that was ſquare euery waies. 2 10. foote. Whers 
foe his demaunde is, how many foote ſquare, ſhall 
the ſide of that grounde bee, that is double to the foꝛ⸗ 
mer ſquare platte, whoſe ſide was. 2 10. foote cuery 
wale? 


Scholar, 


7 


of Rootes. 


Scholar, Firſte J muſt multiplie. 21. by it ie 

| and ſo haue J the iuſt platte of groun de, ol. 44105 
| foote,that muſt J double, and it will be. 8 8 20 0. And 
out of this nomber, ſhall J ſcke the nigheſte ſquarc 
roote. Fo2a iuſte ſquare, J ſe, it is not; by reaſon that 
after the euen Cyphers, there foloweth. 2, whiche 1s 
one of thoſe figures, that can not beginne any ſquare 


nomber. 
U herefoꝛe, ſekyng fo2 the 
nigheſte roote, J finde it to bee 


14 
296. that is almoſte. 297. | 14 58 
foote euerp wates ſquare, And | 42424 
ſo moche muſte the ſquarc fide | 88 200(2965% 
of that grounde bee, whiche | ' 4* * 
ſhould ſerue foz that whole ar- 5 85 


mie. 
And hereby J doe perteiue, the ouerſighte of many 


men: whiche being required to double a ſquare platte 

do double the ſide of it, thinking the mater eaſily doen 
But if thei marke it well, thet | 

mate perceiue, that thet doe make, | Fl | 

by that meanes,a ſquare fower t1- | | 

mes ſo bigge as their firſte ſquare | ! 

was. As by this figure, any man 

male ſee, A 
Foꝛ if 2. be the ſide ofthe ſquare 


then is the ſquare 4. But il 3 dou⸗ 
ble the ſide, and make it. 4. the ſquare thereof will be 


16. whiche is. 4. tymes. 4. and not onelp double. 

So that the roote of the double platte, ſhould bee 
the roote of. 8. whiche is ſomewhat leſſe then. 3. and 
therfoze moche leſſe then. 4. 

Maſter. Pou male percejue theſame , with the 
reaſon of it, by the 18, p2opoſitton of the. 8. booke of 
Euclide,ags it is befoꝛe alleged. 


But now foz to ſhewe the larger vſe of this rule, 


—_— 


A queſtion 


geozrapbical 


ſter, t. C. fo2 Yorke, 


The extrałtion 


18 nde this queſtion. 

, There be. — as Chicbefter and Torke whiche 
lye Southe and Noꝛthe, and bet wene them. 22 O. mi⸗ 
les. A thirde toune as Exceſter, lieth plaine Meſte fro 
Chicheſter, I 20. miles. J deſire to knowe the iuſte di⸗ 
ſtaunce of T9:ke from Exceſter. 


Scholar. J muſt ſet thoſe. 3, tounes,in fozmc of a 


Triangle, with A; 
their diſtaunces: 
As here 1s rcp2e- 
ſented. Where 


A. ſtãdeth fo2 Ex: > 
ceſter, . foꝛ Chiche: © 


And then accoz 
dyng to the rule. ⁊ĩ⁵ä1w — 
J multiplie. 120. B, 220. 0. 
ſquarelp:and it maketh. 14400. Likewates J dooe 
multiplie.2 2 c. and it peldeth.48 400. 

Theſe bothe nombers J ſhall topne in one, and ſo 
haue J. 6 28 00, whole roote is very nigh.25 o. miles 
and ok a mile, 

— that is — true diſtaunce 
pf Lorke and Exceſter. , z 

By this example J gather, y 8090250. 
that this rule doeth helpe to Geo. 
grapbie, fo2 to dꝛawe the true platte of any tountrie. 

Maſter. It J ſhould ſtande in pꝛopoundyng exã⸗ 
ples of this rule vnto pou, vſpng but one foz euery 
arte and ſcience and foz enery different kinde of com- 
modiouſe pꝛactiſe:it would make a greate booke. 

And therefo2e omittyng that, till occaſion ſerue o⸗ 


ther waſes, 3 will pzoceade to the extraction of (ubike 
ros tei. 


d 


Dk 


of R votes. 
Of Cubike rootes. 


dien any Cubike nomber is pꝛopoun⸗ 
FP 4» £dcd, whoſe roote you ſhould extract 
[A the nomber is wzitten doune 
92 oꝛderly:pou ſhall ſet a patcke vnder 
the firſte figure : and vnder the. 4. 
7 and ſo vnder cuery third figure , o⸗ 
ON 2 » A mittyng ſtill.2. figures vnpꝛicked. 

An nd looke how many pꝛickes, pour nomber hath, 
ſo many figures ſhall the roote of your nober contain 

Then to begin the ſearche , foꝛ the firſte figure of 
the roote(in this oꝛder) you ſhall looke what matic be 
the roote of the nomber, belongpng to the laſt pꝛicke 
toward the icfte hande. And that roote ſhall pou ſcttc 
by a quotiente[inc,as pou did in ſquare rootes. 

And if the whole nomber ouer that pꝛicke, be a C. 
bike nomber, vou ſhall cancell it all. But if it bee no (« 
bike nomber, then ſubtracte out of it, the greateſte Cube 
in it, and cancell the whole nomber, and ſet the reite 
ouer it:as pou did in ſquare rootes. 

But conſideryng, that you ought to haue in ready 
remembꝛaunte, all thoſe Cubile rootes, whiche be digi⸗ 
tes, with the Cubes that thei make: foꝛ without theim 
you can not p2ocede in this wooꝛke. J thinke it good 
to ſet foꝛthe herein a table, all thoſe rootes with their 
Cubes, that therby you mate be the moꝛe . 1. 1 


adſured in tyme of pour woꝛke. Foz els 2. 8. 

a litle miſtakyng, might be the occaſion z,| 257. 

ok a greate erroure. 4 64. 
And now foꝛ this firſt rule J ſaie, as 5. 125. 


I ſaied of Square rotes, this ſhall be euer 
moze the firſte wooꝛke, and ſhall not be 
repeted in any one Cabike nober. UW here⸗ 

as all the other rules folowyng, ſhal be 


ſo often repeated, as there are pꝛickes in 
P. ii. your 
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The extraclion 


pour nomber. 

And of theim this is the firſte: that you ſhall triple 
the firſte roote. And that triple ſhall you (ct vnder the 
nerte nomber, toward the righte hande , befo2e that 
pꝛicke, whiche you did laſte ende. | 

Then multiplie that triple, by theſame quotiente., 
And ſet it doune vnder the firft triple: and that nom- 
ber ſhall be called pour diuiſo2, 

Lhirdly,loke out a quotient, that mate declare how 
often the diuiſoꝛ is in the nomber ouer it. 

In whiche dopng, vou muſt haue this regard, that 


betwene that pꝛicke that is ended, and the nerte that 


ſtandeth toward the right hande, you muſt ſubtrace 
2, other nombers. That is to ſaie, the ſquare of the 
laſte quotiente, multiplied by the foꝛmer triple. 1 ©. tp⸗ 
mes: and the Cube of theſame quotiente, 

Scholar. This rule is very obſcure in wooꝛdes. 

Maſter. Then will J terme it thus. 

Take the fquare of your whole quot iente, 3 00, tp⸗ 
mes:and that ſhal be your diuiſoꝛ. Then ſeke a newe 
quotiente,declaryng how often that diuiſo2 , mate bee 
tounde in the nomber, that doeth belong to the nexte 

zicke. But ſo that the ſquare of that newe quotiente, 
multiplicd by the laſt quotiente, 3 0, tymes:and alſo the 
Cube of that newe quotiente , iopned all in one ſomme, 
mate be taken out ot theſame nomber. And if you vn- 
derſtande this, there reſteth no moꝛe difficultie, 

Scholar. J truſt by craple,to vnderſland it betters 

Maſter. Then take you this eraple. 26463592 
whiche 3 ſhall ſet doune and pꝛicke, as J taught you 


. befo2e:and as you male here ſee, M here the.ʒ.pʒic⸗ 


kes declare vnto me, that the roote 

will haue. 3. figures, 26463592 
And then vnder the pꝛicke that lei 

is nexte the lefte hande, whoſe nomber is. 2 6. J finde 

the greateſte Cubike nomber to bee. 8, and his roote. 2. 


Fo? 


e 
t 


of R ootes, 
F02.27, whiche is the nerte cube, is to greate. 

Lherfo:e Jſet, 2. in the quotiente, and his (ube, be⸗ 
png-8.J doe abate out of 2 6. and ſo remaineth. 1 8. 

That. 18. J doe ſette ouer . 26, 
whiche J muſte cancell: and then 18 
ſtandeth the nomber, as here you | 264635922 
doe ſer. FF 

This is that firſte wooꝛke, whiche is not repeted. 

Then to pꝛocede fo2ward, doe triple the quotiente 
2, and ſo haue J. 6. whiche J thall ſet vnder. 4. beyng 
the nerte nomber , on the righte hande of the pꝛicke 
that is ended. 

And that triple muſt 7 multiplie, by the firſt quor7- 
ente, wherby amouteth that nomber, that mult be the 
diuiſo2:and it is in this wozke 12. | 18 
whiche muſt be ſet vnder theſame | _ 63502 
triple:as here J haue placed it. 26465592 

Then ſhall J ſeke fo2 a newe 55 
quotiente, detlarpng how often ty⸗ 
mes. 1 2.male be founde in the nomber ouer it, that is 
18 J. And J lee it mate be in appearaunce. 1 5, tymes, 
but moꝛe then. 9. you ſhall neuer take fo2 a quotrente : 
wherefo2e it appeareth , that J mate boldly take. 9, 
whiche J ſhall ſctte in the quotiente with the firlte , 2, 
And then ſhall J multiplie. 1 2, whiche is the diuiſoꝛ, 
by. 9 , and thereofcommeth, 1 08, to bee ſette vnder 
134. benethe the line, whiche | _ 
ſhall euermoze be dzawen vnder 18 07 
the diuiſoꝛ. 26463 4 

Now muſte J take the ſquarc p 359205 
of my laſte quotiente, 9. (whiche is 12 
81.) and multiplie it by the triple | th 
of the fozmer gustiente (that is by | 125 
6.)and ſo haue J.486.to be ſctte | 486 
one place moꝛe toward the right — r 
hande. | 16 389 


— — _ 
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The extracłion 


Laſte bf all, J ſhall multiplic the laſte quotiente Ca: 
bikely;and that maketh.7 2 9. whiche muſt be ſet, pet 
one place moꝛe toward the right hand, that is to ſaic, 
bnder the nerte pꝛicke. And then ſhall J adde thoſe } 
ſommes into one: wherby will riſe. 16 389.to be ſub⸗ 
traced out of. 18 46 3. and ſo will remaine oucr that 
pꝛicke.2 074. 

And the woozke of that pꝛicke is doen, 

This oꝛder of woꝛke, if you marke well, you haue 
learned the whole arte of extraction of («bike rootes. 

Fo2 how greate ſo cuer pour nomber be: pou ſhall 
not haue any newe kinde of woozke. 

But pet bicauſe J did teache pou befoze , theſame 
woozke in other woozdes , J will woozke theſame e⸗ 
rample again, accoꝛdyng to theſe woozdes, 

And firſte, after that the nomber is ſet doune, and 
the firſt (bike roote taken, and the cube abated. Then 
take the ſquare of that roote . 300. tymes, that is in 
this erample. 4. tymes.3 o o, whiche maketh, 12 00. 
and that ſhall be pour diuiſoz, This nomber, and all 
other in this woozke, ſhall you (ct doune ſo , that the 
firſte nomber, ſhall be vnder the nexte pꝛicke, toward 
the righte hande. 

Then ſeke pour quotiente, with the fozmer cautele, 
—— it — bee, 9. — —— 18 
multiplipng. 1200. bp. . there FIPS 6 
will amounte 10800:to beſet | 4379269 
vnder the line. — — 

After this, J ſhall take the | 19500 
ſquare of.9. (whicheis the new 48 60 
quotiente) and multiplic it by.2, | ___/29 


(whiche was the laſte quetrente | 16 389, 
befo2c); o. tymes. So muſte 3 
multiplic 8 1. bp. O. and it will make. 48 6 o. whiche 

J place oꝛderlp. 
Then (ct 3 doune the Cube of the zuetiente, whiche 
maketh 


of RNootes. 

maketh. / 2 9. And ſo are the. 3.nombers placed, and 
agree with the fozmer wooꝛke, in all thinges, ſaue in 
2. poindes. Foz here the triple of the quotiente, is not 
ſet doune, but kepte in memozte. And again, here arc 
diuerſe cyphers, whiche are not in the foꝛmer worte. 

Scholar. Sir, J percciue, that the Cyphers dooe 
nothyng els, but ſet the nombers in their due places. 
And the triple of the zuotiente, is ſupplied in wozke by 
2. multiplications. Firſt by.3 o o.and then by. o. So 


that it is all one in effecte, | 
And by the one wozke.J vnderſtande the other the 


better: when J compare theim bothe together, But 
pet J pꝛaie pou, ende the woozke that you began. 
Maſter. To continue that woozke , firſte J muſt 
ſet dounc the nombers, as thei ſhould remaine, after 
1638 9. is abated out oł. 8 46 3. | 
and then will thei ſtande thus. 2074 
Then ſhall J repeate the foz- [25 45 3592 (29 
mer wozke, by ſettyng doune the | 
triple of all the quotiente, whiche will be, $7, and that 
muſt be placed vnder. 47. 
Nexte that J ſhall multiplie that, $7, by. 29. and 
there will come.2 5 2 z. whiche muſt be the diuiſoz. 
WherfozeJ ſckefozancw | .. 074 
votiente, that maie ſhewe me | , 5 4635921298 
ow often, 252 3.18 tontamed 9 98, 
in. 20745. And it will bee. S. 2522 
That doez ſet in the quotient |[————*— — 
and by it J multiplie. 2523. 20184 
and it giueth. 20 1 8 4 whiche 1568 
4 ſette doune, as here you ſec. 512 
Then doe J multiplic that 2074592. 
quotient ſquarely,and that wil | ''/ - 
be 6 4, Whiche Jſhall multiplie by the triple, that is 
8 7,and there will amounte. 5568, to be ſet one place 


moze toward the righte hande. 
O.). Laſt 


— 


— ——— 


— 


The extraction 

Laſt ok all, 3 muſt take the Cube of. 8. that is. 512, 
and it ſhall bee ſette pet one place moꝛe to warde the 
righte hande. 

And then by additio, J ſhall bꝛyng the all into one 
nombcr:and it will bee. 207 4592. whiche is equall 
with the whole nomber aboue, that is vncancelled. 
And therfoꝛe it J abate the one out of the other, there 
4 will remain nothyng. 

Wherefo2c I ſec, that the firſte nomber, is a iuſte 
Cubike nomber. And his roote is. 298. 

Scholar. J haue marked vou ſo well, that J truſt 
to doe the like, without erroure. 

But J pꝛaie you woozke this laſte parte alſo, by 
pour ſeconde rule, as pou did woozke the other: that z 
maile ſee the due agremente of theim bothe: and alſo 
percetue the righte vie of this woozke , the better by 
that other fo2me. | 

The ſeconde Walter. J muſt 1 in that caſe ſette doune the nom- 

woorke, bers, as thei were ſet in the a | | 
ther wooꝛke. And then z ſhall[ 20 74 
multiplie al the quotiee, whiche | 2 646 3592629. 
is. 29. bit ſelt᷑ ſquarelp, and it 
will make. 8 41. whiche muſt be multiplied by, 30 0, 
And ſo there amounteth. 2523 00, tobe 1 unn 
ag here pou ſee. 28 

Then hall ſeke out a quo: 25 7 4 8 
tiente, declacynge how often |: A943 5 593 (a 98. 

252300. maie bee founde in — 22329. 
2074592. And that quotiente | 2 184 


will bee. S: whiche J let intge 55680. 
quotient roome, with the other 122 
nombers. 25779022 


And then J dooe multiplie 
the diuiſoꝛ by the uottente, and thereof riſeth 2018400 
whiche IJ ſet vnder a line, as vau maie fee, | 

Nexte that, I doe n the newe quotient, by 

ſelf, 


r — — 


* 


of R ootes, 


ſelf ſquarely, whereofcommeth. 6 4. and 5 
that ſquare of the laſt quot ient, I ſhall mul- 8 
tiplie by. 87 O. whiche is. Io. times the tri 


ple of the foꝛmer quotiente, 2 9:and thereof 
commeth . 55680. whiche J let doune al. 87 N 
ſo oꝛderly. 4480 

Laſte of all, J multiplie. 8. (that is the 712 
laſte quotiente Cubikely,and it maketh. 5 12. 5 TE. 
whiche alſo J ſct doune in conentet o2der, | 

And then ſhall J adde theim all together. And ſo 
haue J theſame ſomme, that J had befo2c in the other 
fozmer woozke, anditis.207-4592, 

Scholar. Jneadeno mo2cinfirudcion fo2 this: J 
thinke my ſelfſo tunnyng, by occaſion of your eram- 
ples, whiche pou haue w2oughte lo in double fozme. 

Maſter. That matic vou pzoue, by this nomber 


47832147. 


Scholat. Firſte 3 ſhall pꝛicke it, as vou taughte n othey 


me,omittyngMfill.2; nombers. 
And then ont of the nomber ouer the laſte pꝛicke, 


J ſhal ſeke out the Cubike roote,and abate thi Cube ther? 
of, out of theſame nomber, and ſet the remamer oucr 
lt, cancellyng the roſte. 

And fo in this nomber , J finde 29 
in.47.the greateſte cue to bee.2 7. | 4 7 $3214 7 (3 


and the roote ok it 3, Wherfoze J a- 
bate. 27. out of, 47. and finde the reſte to be. 2 o. ther- 


foe Jcancell, 47. and ſet.2 . ouer it. And the. 3. wht- 


che is the roote, FJ ſet in the rere And ſo is the firſt 


woo:ke eanded. 
Then doc J triple that quotiente , and it maketh. 9. 
whiche J (ct doune under. 8. 
Again 3 multiplie that. 9. by. 3. and it peldeth. : 
whiche J ſet vnder the triple, and take it foz my . 


ſoꝛ. 


hervtode J ſhall now ſeke a re that maie 
O. i. declare 


example. 


The extraction 


declare how often. 27. is in. 8 20 
and J ſee, it will bee. 7, tymes. 4783214767. 
Therfoꝛe J ſette doune. /. in the Hen 
quotiente:and by it J multiplie 27 2 7 
and it maketh. 189. whiche Jlet | 189 
vnder the line: and then J dooe | 441 | 
multiplie. 7 . by it ſelf, whiche 24} 
maketh. 4 9. t that ſquare doe J 33653 
multiplie by the triple of the foz- 53 
mer g uotiente, that is, by.. and it peldeth. 4 41, whi⸗ 
che 3 (ct one place moze toward the righte hande. 

Laſt of all, J take the cabe of.. whiche is.; 43. and 
that doe J ſette doune, pet one place moze toward the 
righte hande. 

Theſe.3.ſommes beyng added together, doe make 

Maſter, That will be hardelp abated out of a leſ⸗ 
Z = 
Scholar. J ſee now my erxour. I muſt take a ce 
quotient; whiche thyng z might haue perceiued by the 
ſeconde nomber, Foꝛ theitwoo wer to greate, befoꝛe 


the thirde was added. 


So that J ſhould haue taken but. 6. foꝛ the quotiente 


And then would the firſte nomber haue been but 16 2 
- and the ſeconde. 324. and the 


— — 


thirde. 2 16: but that their pla- |, ! 

cyng would make theim to be of | 47 22 | 

other valucs,ſave the laſt of the, | 1 9.5 147 (36+ 
Therfoze, J ſcteueryonetn | | 9 

his duc roome : andaddetheim |—2.2 


——_— 


together, and there amounteth 162 
19656. to bee ſubtracted out of | 324 


20832. and the remainer will 218 
be 1176. And thus is that pꝛicke 19 6 56 
with his wooꝛke eanded. | 


Then foz the ncxte pꝛicke, Jrepeate theſame berp 
| koʒme 


+ of Rootes.. | 


fo:me of wo2ke again, Firſt ſettyng doune the triple 
of the whole quotiente, whiche 1s. 108. ſo that it ſhall 


ſtande vnder. 17 6 1.02 vnder.7 61, accoumptyng fi- 


gure fo2 figure. 
That triple muſt Imultiplie againe by the whole 


quotiente.3 G. aud it wilt make, 38 8 8. whiche nomber 


Oy Ten rr . 176 
Wherfo:c J feke how ma⸗ 

ny times, 3 mate finde that di⸗ 475 1e 
uiſoꝛ in. 1176 l. and J ſee, it 3888 


will bee. 3. tymes. Therfoꝛe 1 
ſet.3. as my quotiente. in his due 1.1664 


place: and by that quotient Jdo | 972 

maltiplie.38$8.and ſo haue 1 22 

foꝛ my firſte nomber. 11664. 1176147 
Againe 3 doe multiplie the 15 


laſte quot iente. 3. ſquarelp, and ſo haue J. 9. whiche J 
ſhall multiple by the triple of the fo nnter quotient,and 
it yeldeth:97 2. that ſhall be ſct more alnher the 00 
hande, by one plate. 

Thirdlp, 3 take the Cube of. 3. whiche is. 27. and 
— doe J let yet one place moꝛe to warde the righte 

ande. 

Then doe J adde thoſe 3 ſommes into one. and thet 
make. 11 76145. whiche is equalle ſomme, with all 
the nombers auer it, that be vncantelled. 

Wherfoe I ſaie that. 47832 1.47.18 a cub is nom⸗ 
ber, and the Cubike roote of it is. 363. 


Paſter. Now doeth the oꝛder of teachynge re⸗ The nighe/te 
quire, that 7 ſhould inſtructe pon, how to extracte the vote in anõ⸗ 
nigheſte cube yoote, out of any nomber, that is not a ber not (a 
true Cube. As this nontbor oz example male ſerue. bike. 


6945829751. 
M here firſte 3 mute ertrace the nigbeſte roote, 


as J taughte pou, foꝛ the nigheſte Suare rootes, in nõ⸗ 


bers — not ſquare: and then thall J note the re⸗ 
0 O. iij. mainer: 


— 


2 
- 
* 
+ 
3 14 
# 4 
«2 
2 
: 
CY 


ſomes into one, thei will make f 4 | 3 
©: 169472 whiche J ſhall abate 22 — 


The extraclion 
matiner: whicheq ſhall ſet fo2 the numeratoꝛ. And his 
denoftiinato2 ſhall befounde;as J will tell pou anon. 
But firſte doe you wozke the r his nighette 
roote in whole nombers. 

Scholar. J ſet it done, and 
pʒicke it, and finde the greateſte 18 2 
Cube ouer the laſte pꝛicke to bee 694 782951 6. 
112. and the roote of it is. S. | 
Wrherkfoze J ſet doune. d. in the quatiente, And 3 as 
bate. 5 12. out ol. 6 9 4. and ſoreſteth I 8 2.and the fo2- 


mer. 69 cancelled. 2 
Zhen! p2ocede,J mult triple that roote; 8. and it 


maketh . 2 J. whiche. 2 4. ſet vnder. 8 25. And then 


J doe multiplie that again, by the quotiente o2 roote, $ 
and itmaketh 1 9 2. to beſet vnder theſated triple. 2 4: 
as the diuiſoʒ. Fo2 whiche J ſeke anewe quot ene, and 
it will be 8. That. S. 3 ſet w the quotiente piace, and by 
it J multiplie ne diuiſoꝛ . 2.and there tiſeth. 15 30. 
to be ſet vnder the line, in conuentente oꝛder. 

Pexte J multiplie the guotiente ſquarely 2 whiche 
yeldeth. 4 6. and that ſquare multiplie again by the 
triple, and ſu haue 3. 15 36. alſo. But this muſt ſl and 
moze foꝛwardly by one place, 

Laſt ol all 3 take the Ciihe af the patient:$, aud that 
is. 5 . whiche I ſet vnder the vt) 
other twoo ſommes, and that * 82 5 FGC Mn A 
by one place moꝛe foꝛwardly. 82 f 

Now gatherpng all theſe.z3. 5.9575 95 bt A 


neth there 13110. : Andithat 
2cke with his wozke eanded. 


out ol. 182582; and ſo remai⸗ 12 el 
Therfoze hauyng one other 1 69 47 2 


ſpace to woꝛke, q muſt repeat. 
tyeſame 02der of N again bytriplyng the whale. 
"Rt quotiente 
1 ——— — 
g 


of R ootes. . | 


quptiente, $8 , and that wilt bee. 264; And againe J 
muſt multiplie that triplede nomber, by theſaitd ana. 
Wa 9h will make. * 323 32» SEN! "we. the 

(11 02 — | 

© GHhevfo2o eke n newe A 428 d Þt 
genden e per 7377 3826 
cetued to )» TL at. 5. doe J 5 
ſet in the Tena and by it 69 ab] 2 54 18 : 5 
J dooe nge te, the deuiſoz | 32032 
2323 2.410 there. aftounteth — (— — 
116160 as the firſfe nom- 116160 
ber, to bee ſet vnder the line. | | a 

Againe J chall multiple N 
the quotient ſquarely, whiche [1 6 Iz 
giueth. 2 5. and that ſquare . 
thall J multiplie by the triple. 26 4. and ſo will fl ere 
riſe. 66 50, to bes ſette, as the ſcconde noinber. v1 
der the line: and one place moꝛe fozwatd Pp, war 2 
the righte hande *45 

Laſt of all, J chall ſette vnder them bothezand ong 
place moꝛe towarde the righte hande, the Gbe of, . 
whiche is. 1 25. | 

And then Wall J adde all thoſe. 3, ſommes together 
of whiche commeth. 11682125. to bec abated out ot 
1311995 1,aud ſa the remainer will beg. 1428828. 
W hereby J ſee, that the firſte nomber that was pꝛo⸗ 
poned, J meane6 9458295 lis no Calle nomber, hut 
the . Cube in it is. 6 93154 l Z and his roote 
18. 885. 

And ſo, lee, all other nombers ol like kinde muſt 
bec wzoughte., . . 

But now fo2 the remainer, how Gall J dooe to 
bꝛynge it vnto a fraction, that mais aptly crpzelle the 
nigheſte roote in that ſoꝛte⸗ , 

Maſter. There bee as many waies, as there bee 
wziters almoſte, fozenery manne deuiſeth, Yolo to 

2yng 


* 


p. 


( ardane, 


Scbeubell. 


— 


The extraction 


bꝛynge it moſte nigheſte ta a true roote, i an ſoche 
were: whereof ( ardane his rule is this. 


Multiplie the rote ſquarely, and againe by 
z. and that nomber ſhall be the diuiſar vntot he 


remaintr, 


UW here he might haue vſed moze plaineſſe in woz⸗ 
des, if he had ſaied: and that nomber ſhal be the deno⸗ 
minatoꝛ, to the remainex. ' Wherefoze as here pour 
roote is.8 8 5 ſo is the ſquare of it 83225 and the tri⸗ 
ple of that is. 2349675. Sd would that fraction bes 


1428826 
2349575 „ 


But how nigh this doetd go to the truthe, 3 leaue 
it till an other tyme. 

Scheubelius doeth allege an other reaſon, and inker⸗ 
reth an other oꝛder, dinerte fro this, and foche as im⸗ 


oy. thts, üyng: 

Triple the roote , and the ſquare of it alſo, 
and adde bot he thoſ e nombers together, and.1. 
more: And ſo pee You l denominator [for Jour 


numeratour, 


The numeratoꝛ euermoꝛe is vnderſtãd to be the! re⸗ 
mainer. By whiche meanes the frattid in this wozke 
would bee : whiche is a leffer fraction by a good 
deale,then is t the fozmer fraciv, after Cordaves fozme. 

But bicauſe at this pꝛeſente, maie not ſpende ſo 
moche time, to ſcan their ſeueralle opinions, where⸗ 
in ethe of theim, pleaſeth hymſelt well : the one alle- 
ging demonſtration ( whiche ſcarſely ſerteth)and the 
other namynge it a ſecrete , s it is woꝛthie to bee: 
will pꝛoce de to a thirde wate moꝛe tettain then ether 
of theſe bothe. And that is by addition of certatn Cy⸗ 

phers, to the remainer, in ſoche loꝛte, that thei muſte 
al watcs bee ternaries, as. 3.6. ꝙ.oꝛ. i 2. ft. 9 = 
. Ffearche 


- 


of Rootes. 
ſearche foꝛward with the like oꝛder of wozke, as you 


bſed befoze. 
In this maner of pꝛactiſe, looke how many pꝛickes 


pour tiphers hath (oꝛ els how many ternaries of Ci⸗ 
phers, there bee ſet to pour nomber) ſo many figures 
ſhall the numeratoz of pour fraction contain, And the 
denominatoz ſhall euermoze, contain 1.moze, UW her⸗ 
of the laſte onely ſhall bee an vnitie, and all the other 


thall bee Cyphers. 
That is to ſaie, that if J adde but 3. Ciphers to the 


nomber, the fraction ſhall contain certain. l o. partes 
And if J adde. 6. Cyphers, it ſhall expꝛeſſe. I o o. par- 
tes. Do.. Cyphers makcth the denominatoꝛ to bee 


looo. partes: And 1 2.Cpphers geueth 10000 partes. 

Fo2 example. J will adde to our laſte nomber that 
rematned.1 2, Cpphers. And then will the nomber be 
1428826 000009 009 0009, bnto Whiche I (et 
no moꝛe pꝛickeg, then ſeructh foꝛ the ciphers, bicauſe 
J baue paſſed all the other pꝛickes, in my fozmer 
woozke. | 

And nob to continue my wooꝛke, 3 ſhall triple all 
the foꝛmer uotiente, and it will be 2 6 5 5. whiche noms 


ber J ſhall place, as 1428826 oοοοο 


r —— | 2655 © 0 
then ſhall J multiplte | „„ <- 2: | 
that triple, by the foz- © 34967) 


mer quotiente.$85, whiche will pelde. 249675. to be 
ſet vnder theſaied triple: as J haue ſette it here alſo, 
And thts nomber ſhall be the diutſo2. 

Then ſhall J ſeeke foz a uotiente, whiche can bee 
none other then.6:wherefoze J ſette, 6. in a quotiente 
une, and by that, 6. J dooc multiplie theſaicd diuiſoz 
2349675. and it giueth. 14098050. to be the firſte 
nomber vnder the line. 

After that, J take the ſquare of theſaied qutiente, 


whiche ts, 3 6. and by it J multiplie the triple. 2655; 


——————ĩ—ů— 


: 
ol 


The extraclion 


wherby is made 18064984 
955 8 o. to be the I1A2> > 26 Z009000000(8 8 56. 
ſeconde nomber 2655 
vn der the line: | 2349675 
ſet, as it ought, 14098050 


— —— — 


one place moze 95580 

toward þ righte 216 

hande. — i e 
Laſt of all foͤ,p 41761016 


the thirde nombe r J take the Cube of theſated quotiente 
whiche is. 216. and place it as pou ſee, with his urſte 
figure vnder the pꝛicke. 

Then doe J adde thoſe. 3. nombers into one, whi⸗ 
che maketh. 1410761016. And that beyng ſubtra⸗ 
ted out of 142882600. doeth leaue 18 06 4984. 
And ſo is the woozke of the firſte pꝛicke canded. 

M hereby it appeareth , that the fraaion is ſome- 
what moze then + 02 : as it ſhall bee tried better, by 
the woozkes that ſhall enſue. 1 

Therefoꝛe J p2ocede to the nexte pꝛicke. And firſte 
J triple that whole guotiente, whiche peldeth. 26068. 
to bee ſet, as it is often befoʒe repeated, and therefoze 
nedeth not hereafter to bee tedtouflprehcarſcd, 

That triple ſhall I multiplie again, by the whole 
Tbauelicte im 186.498 4 C856 
woozke, bicauſe IF 126f on PLA 
the nomber is 2 728 628 . 
greate, and not eaſily wꝛoughte by 
es Mentozie) anditvoe J ſctin his due 

—— place, as you ſe. 


15940 Vut then ſcepng that diutſoz is 

1 32540] (greater then all the nombet ouer it, 
212544 | Jſhallſeta Cypher in the gaotiente: 
2-125 44 in token that the diuiſoꝛ, can not be 
23528028 abatedones out or the nomber ouer 


it, 


— 


of Rootes. 
it, And ſo is the woozke of that pꝛicke canded, with- 


out any moze travell. | | 
N herfo2c to go fo2ward, J triple all that quot-ente 


and ſet it dounc, as the rule would, t as here is ſeen. 


| 1594819256457 
I SSADERERED 20008 (885607. 


265680 


23528620800 £19 
164700345600 T 
13018320 

34 3 ed 47 ir 


[16470164743543 


Then dooe J multiplie that triple , by the whole 
guotiente, whereofcometh. 2352862 08 O o, and that 
hall bee the dtuiſo2. And the gzotzente fo2 it will be. /. 

So then if J multiplie that diuiſoꝛ by.. there will 
amounte. 1647003456 00, foz the firſt nom ber to 
be ſet vnder the line. 

And foz the nerte woozke, 1 ſhall multiplie. 4 9. 
( whiche is the ſquare of the ne we ſuoc iente) with the 


triple of the fozmer quotiente:,/ and it 

will bzyng fozthe, 13018320. wht- 26 5 15 

che ſhall bee the ſecondenomber, to —. — 

bee ſet vnder the line. 2391120 
The thtrde nomber ſhall bee the [126272 _ 

Gabe ot. . whiche is. 4 3. 13018325 


And thoſe . 3. ſommes added together, will make 
1647016 47435 43-whiche is to bee abated out of 
18064984 000000, and then ſhall there remain 
1594819256 457. And ſo haue J canded. 3; pzickes 
ofthe Cyphers. And there by mate ſaie, that the frac- 
tion is: and ſomewhat moze: That is dannen hat 
moꝛe then - 4, 


Scholar. 3 ſee by the fragion,thati tis? and 
P. bellde 


— 


& 

F 

F 

7 
r ; * 


The extraction 
beſide the quantitie of the remainer. But J pzafe you 
eande the woozke of that other paicke, whiche dooeth 
remaine. 

Maſter. J muſte triple all the quotiente: whereby 
will riſe. 265682 . whiche muſe bee multiplied by 
2656821 | theſaied quotiente : and thereof 

$8560 7 will p2ocede the diuiſoz, beyng 


* 2 2352899275347. And his 
18 797747 quetiente will 15 6. 


159409260 | Wherefoze ürſte 3 ſet.6. in 
13284105 in quotiente line, with the other 
21254568 nombers: and then dor J mul⸗ 
2 125456 8 tiplie the diuiſo2 by that quot; 
2352899275347 evte , and it bzyngeth foozthe 


14117395652 082, Foz the 
firſte nomber to be ſette vnder the line. 


18307873479 3024 
25 AST eee (8856076. 


235 2899275347 
141173956F2082,, 
| (95645559 | 


1411 740521663976 


And again the ſquare of 6, beyng multiplied by the 
triple, will yelde. 956 45556: wht- 26 56821 
che ſhall bee the feconde nomber bits 36 
der the line. 7 26 

The thirde nomber hail be.21 6. j9 499 
bicaule it is the (abe of. 6. Andthofe |7 27 2403 
3. nombers beeyng added together, 9564555 65 
doe make.14117 40521663976. to be abated out 
of. 1594819256457 000. And ſo doeth there re⸗ 
maitio. 18 3078734793024. 

Wherefoze 


Ll 
- 


LY 
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of R ootes. 

Wherefo2e it doeth appeare, that beſide the firſt, 3 

nombers of the roote, that is. 885. the reſte that is 

6076.) ſtandeth foz the numeratoꝛ of a fraction, and 
the denominatoꝛ vnto it is. 1000 0, 

So that the nigheſte roote is. $855, beſide the 

fration that doeth remaine: whiche would make but 


5 0f —:; » 
Scholar. This is a ſufficiente pꝛeciſenes. And ſo 


J iudge it ſufficiently taughte. 

GW herefoze J pate pou pꝛopounde ſome queſtios, 
that doe require this arte, fo2 their ſolution, 

Maſter, J am contente. And let this be the firſte. 


The Grecians giuen to idle banketting, and ſoche Aqucſtion 
like wantonneſle, did pꝛocure thereby ſoche moztalle of 4oublyng 
ſickeneſſes: that the quicke were ſcarſe hable to burie 2 (be, 


the dedde. Whercfaze conſultynge with their Gov- 
des, foꝛ redꝛeſſe thereof, thei receiued aunſwere, that 
when thei would double the Altare , whiche was of 
C(ubike foꝛme, thet ſhould bee deliuered from that pla- 
gue. Meanynge that learnyng is a due meane, to de⸗ 
liuer realmes from plagues and eno2mitics. But to 
the queſtion, what ſate youz If the ſide of a Cube be. 3. 
foote (as that altare might bee) how many foote ſhall 
the ſide be of that Cube, whiche muſt be double bnto it. 

Scholar. This J coſider, That firſte I muſt finde 
the guantitie of the Cube, that is pzoponed, And then 
ſhall J double that quantitie. Zhirdly , J muſte ex⸗ 
trade the Gubike roote,of that double nomber. 

So in this queſtion, the ſide of the knowen Cube is 
. and therfozc the whole Cube is. 2 7. whoſe double 1g 
54. And the Cubike roote is. 3, and by Cardanes rule: 
That is. 4. whiche is plainlp falſe, fo2. . is the roote 
of.6 4.andnot of. 4, But by Scheubelius rule, it wil 
be.3;; that is. 3a almoſte: whiche is moche nigher the 
truthe. Fo2.3+ multiplied Gbikely, doeth make. 52. 


2. whiche is to litle by a good deale , that is by. 1:2. 
B. iij. whereas 


The extraction 


whereas. 3; docth make a leſſcr ſomme:that is to ſay 
but 51. and ſo wanteth. 2. And although bothe 
theſe ſommes goe nigher to the truthe, then Caraanes 
rule, whiche miſſeth. o. wholp: Yet mate it be eaulp 
ſeen, that Scheubelius rule is not ſo good, as he would 
it were. And the wozſe here, fo the addynge of that 
one moꝛe. 

Paſter, Vou are lepte verie ſodenly from a ſcho⸗ 
lar, to a cõptroller. And pet J can not ht pꝛaiſc your 
diligente obſerupng of ſoche thynges. 

Pꝛoue now by the Cyphers,how it will frame. 

Scholar. I ſctte doune the nomber with. 6. Cy- 
phers,and pꝛicke them thus. | 

Then dooe J take the greateſte 2 7 
Cubike nomber in. 5 4. whiche is.27 [5 4000000(3 
and that J doc abate from 5 4.and | 2 
ſo reſteth. 2 7. the roote of the («be is.. whiche I ſette 
in the quotiente line. 

And then J triple. 3. whiche maketh. 9. that muſte 
be multiplied by the quotiente a gaine, and ſo tommeth 
27. to be the diuiſoꝛ. And his quot ente ſemeth to be. 9. 

, 1 OE with it, 27 
the firſte nomber ts.2 4 3, and the |; 
ſcconde1s.7 29. that 1s.$ 1. mul- 4 I © 3 _ 9 
tiplied by 9. whiche is the triple. 27 
; 
2 
5 


Againe, the cube of. 9. is.7 2 9. 
And all thei together, dobe make 4 
32 319 whiche ſome is to greate, 7 
and thcrfoze J muſt take a leſſer — 2 
quotiente, As I mighte haue per⸗ 2319 
27 | cetucd well inough by the ſecond 
5 400000038, noͤber, if J had marked it in time. 

| But now amendyng my ouer 
ſighte, 3 take. 8. foꝛ tho quotjente, 
And wooꝛkyng with it J ſee, the 
6 firſte nomber vnder the line, will 


9 
27 
216 

57 


— 4 — > F © 


of R ootes. 
bee, 216. and the ſeconde. 576. And here all ready 3 
eſpie my ouerſighte again. 

Mherloꝛe I take. 7. to be the ; uot ente. And by it 7 
multiplie the diuiſoꝛ, and ſo haur 
J. 18 9. foꝛ the firſte nomber. 

And fo2 the ſeconde nomber, J & 
doe woꝛke with. 4 9. whiche is the 9 
ſquare of the quotiente , multiphed | 27 
by. 9. that is the triple: andityel- 8 

Thirdly, J take the cube of. 7. 3 43 
whiche is. 3 4 3. And then addpnge |; EY 
al.3.nombcrs together, finde the |* * © ) 
ſomme to bee. 23653, whiche is to bee abated out of 
27 000.and(o reſteth 33 47, Wherby J lee, that.; 
with ſomewhat mo2e ts the roote that J ſhould finde. 

But fo2 farther triall, J triple all the quotiente, and 
finde thereby. 1 1 1, whiche J mul⸗ p 47000678 
tiplie by theſame quotiente again, |? ? 111 
and ſo commeth 4 1 07.to bee the 4107 
diuiſoz. And his quot iente will bee — — 
q. as it ſemeth: and ſo the firſt nõ⸗ 2 8 56 
ber will bee. 32856, And the ſe⸗ 7 194 
conde ſhall bec.7 1 o 4. but thoſe.2.are to greate, as it 
is manifeſte all readie. 

Wherfoze J take 7 fo2 the quotiente, And by it mul- 


tipityng the diutſoz, there riſeth 
28749. 417367 

And fo2 the ſeconde ſomme, 3347 6377. 
there is founde.5 439. Rin 

And foꝛ the thirde ſöome.3 43. 4102 

All whiche. 3. ſommes ioined | 87 49 * 
in one, dooe make. 2929633. 5 439 
And that beeyng abated out ok 343 
the higher ſomme , 5447 0900, 29296 33 


dor th leaue. 417367. dcr heref 
deth le erefoꝛe 


Of the rootes 
of frations. 


The extraclion 


Whecrefoze J mate boldly ſaie, that the frauion is 
and mo2e, by the poꝛtion of the remamer, whiche 
is nighe; 

And it is ſone ſeen that ; are equalle to: where- 
foze ſhall be moze then . 

And ſo doocth Scbeabelius rule erre moꝛe, then I 
thought befoze, 

So is pour queſtion aunſwered,that the ſide of the 
double (Cube, ſhall be. 3, foete and and of —. 

Maſter. Fozthe rootes of fractions, J ſhall nede 
to ſate no moze but this:that tf the numerato2 and de⸗ 
nominatoz bothe be Squeres,02 Cubes, i᷑t.then maie pou 


finde in that fracio the like roote. But if any of bothe 


A queſtion of 


Conne. 


44 . 


- 
WS 


dee ſwarue from that name, then hath thatfraaion 


no ſoche roote. 

As * ts nother (ubile noꝛ Square, bicanſe his partes 
dooe not agree in Suare name, noꝛ in Cubike name: al- 
though the numeratoz bee a Square , and the denomi⸗ 
nato2 a Cabe, 

Scholar. That doeth appeare rcaſonable , at the 
the firſte ſighte. 


MPaſter. Then ſceyng you are ſo readie tn icar- 


nyng:aunfwere me to this eneftion,  - 


weighte ſhall that bollette haue, that ſerueth ſoz a 
gonne of, 1 4. inches in the monithe? 

But ts helpe you in this que on, and in all ſoche 
like, vou ſhall marke well Faclide his ſatyng, in the 18 
p2opolition of his. 12. booke, whiche is this, 

All Globes bere together triple that propore 
tion, that their diameters doe. 


So in this crample; the p:opoztion of the diameters 
beyng as. 1 4.to.6, D2 as.7.to. 3. J ſhall triple it, and 
then haue J the pꝛopoꝛtion of their Globes. 

Wherefo:e 


A AGonne of ſire inches diameter in the mouthe, 
doeth ſhotte a bollet of tſwentiepound weighte: what 
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of R ootes. 


TW herefoge 3 ſette the. 3. fractions thus. and 
thei make g. that 1s, 1 2. 3. And ſo is the pꝛopoꝛtion 
of the Globes, as well in weighte, as in bigneſſe. 

Therkoꝛe J muſt multiplie. 2 o. that is the weight 
of the leſſer bollette, by the numeratoz of the pꝛopoꝛ⸗ 
tion, and diuide it by the denominatoz. | 

And ſo ſhall JF haue. 25 4 foꝛ the weighte of the 
greater bollete. 17273 

Now pꝛodue vou the like 2: 11 Y, 
woozke. Kemembzyng that 4 3 86002547 
Cubes alſo , as well as Glo-|__22 | #299254» 
bes, doe bearc triple pꝛopoꝛ⸗ 6860 | B 22 
tion, in compariſon of their 80 
ſides. As you learned befoze by the. 1 9. pꝛopoſition, 
of the. 8. booke of Fuclide, 

A cube of Bzalle of. 4. inches ſquare, doeth weighe 
7. pounde weighte, what ſhall a Cube of Bꝛaſſe of. 9. 
inches ſquare, waiez 

Scholar. The pꝛopoꝛtion of the ſides is as 2 wht: 
che J mult ſet doune thꝛiſe, and multiplie them toge- 
ther, as fractions ſhould bee, And ſo will it bee thus. 
224. that ma 2. 

Wherefoze J multiplie the weighte of the leſſer 

cube, bepng. 7. by. 7 2 q. and it maketh.5 103. and that 
doe J diuide by. 6 4. and ſo finde J.7 9.4%, whereby J 
mate knowe , that the weighte of the greater cube, is 
79. pounde weighte, and very nighe 2. 
Paſter. Theſe.2.queſtions dooe teache yon, ra⸗ 
ther the pꝛopoztion of (Cubes, then the viſe of the rule: 
wherfo:e to make the queſtiõs moꝛe agreable to this 
rule, 3 pꝛopounde them thus, in backer oꝛder. 

A bollette of pꝛon of.). inches diameter, doeth waie 
27. pounde weighte: what ſhall be the diameter to that 
bollette that ſhall waie. 1 25. pounde weighte- 

Scholar. J pꝛaie pon aunſwer to it your ſelf, that 


J maie ſee the apte fozme of applipng ſoche queſtions 
Q.]. to 


A queſtion 
of. 2. Cubes, 


—_—  ——— 
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Te proefe. 


The extraftion 
to this rule. 


Maſter. As the Cubes are in triple pꝛopoꝛtion to 
the udes, ſo are the pꝛopoztions ofthe ſides, to bee 
found? by triple diuiſton:that is to ſate.by ſeking the 
cubiſte rootes,of the 2.termes of the p2opoztion, 

UW herefoꝛe 7 doe firſte ſet doune the termes of the 
pꝛopoꝛtion of the bollettes, thus: . And 3 ſee, that 
the Cubike roote of. I 2 5. is. 5, and the like roote of. 27. 
is. 3. whiche nombers J ſhall ſet in the roome of the. 
others, thus: q And thei detlare the pzopoztion ,be- 
twene the diameters of the. 2. bollettes. Whereofone 
that is the leſſer, is knowen to be. 7. Therfoze à mul⸗ 
tiplie that.. by.. whereof commeth. 35, and that. 35, 
doe J diuide by. 3. whiche glueth. 1 13. | 

UWherfoze J ſate, that if.7. inches bee the diameter 
to a bollette of. 27. pounde wetghte, then. 11; inches 
and ſhall be the diameter to the bollete of. 25. poũde 
weighte. SP? 

Scholar. The pꝛoofe ot this had nede bee certain, 
ſeeyng the woozke is obſcure, to the common iudge⸗ 
mente. - | 

Maſter. Vou ſaie well. And this is the bery oꝛ⸗ 
der of pꝛoofe foʒ it. Multiplie bothe theſe rootes — 
bakely. And it their Cubes be in ſoche p2opoztid as their 
waightes bee (that is to ſaie in this eriple as:) then 
is the woozke good: els not. | 

Scholar. That muſt neades bee ſo, And therefoze 
will J pꝛoue it ſo in theſe nombers. | 

And fo2 that cande, firſte J multiplie. /. Cubikely, 
and it giueth.34 3, Then J multiplie.1 14. Gebikely, 
and it maketh #7; , But now ſeyng the one nomber 
is a fraction , J will fo2 caſe tourne the other into a 
fraction of theſame denomination: and it will bee 
in whiche.2.fracions,the p2opoztion muſte cõſiſt be⸗ 
twene the numeratours. So that thet bothe beepng 
dlulded by one common nomber , muſte come to this 


fraction 
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of Rotes. 
fraction . | 
And ſo J ſee it will be: foꝛ the leſſer beyng diulded 
by. 3 4 3. will yelde27. And the greater diuided by the 
ſame. 343. will giue. 125. So that by triall, that 


woozke is appꝛoued good. 
Maſter. J will now pꝛoue pour cunnynge, in a 


newe queſtfon , whiche Bꝛaſters often tymes , haue 


ottaſton to bſe:as thus. | 
J haue a dicc of Bꝛaſſe of. 5 4. vnces of Troye 


weighte, whoſe ſide is. 3. inches and and would 
haue an other dice of theſame mettall of. 18. pounde 
weighte. 

Pp demaunde is: what ſhall be the ſide of the dice? 

Scholar. This queſtion muſt firſte bee reduced to 
one kinde of denomination in the weightes, and then 
will it be moze apte to be aunſwered. 

Wherefoze J ſhall tourne. 1 8. pounde into vnces, 
multiplipng it by, 2. and it will be. 216. 

And then J conſider the pꝛopoztion, that is be⸗ 
twenc thoſe. 2. nombers of weighte. 6 4. and. 216. 
and it is certainly. 34, oz out of whiche pꝛopoꝛtion, 
J muſt extracte the Cube roote, as J mate eaſily dooe, 
ſeyng bothe the numeratoz and the denominato2,are 
Cibike nombers. 

And ſo is their roote : whiche is the pzopoztton of 
the ſides of the twoo dice, 

And ſeyng the fide of the leſſer die, ſs knowen to be 
3. inches and +; the other his ſide muſt be in Se ſuialter 
p:opoztion to it, that ts,55 : whiche is w2oughte alſo 
thus, J multiplte, 3+ by. 3. and it malicth. 1 0 whiche 
I ſhall diuide by.2. and there tommeth. 5+. 

Mater. Pet one queſtion moꝛe I will pꝛopounde 
to giue pou occaſion , to vnderſtande the apte confe- 
rence of maſſes, of diuerſe ſtuffe. 

And ſoꝛ that purpoſe, J ſuppoſe this pꝛopoꝛtion in 


weighte, to bee betwene maſſes of one biggeneſſe. 
Q. y. That 


A queſtion 
of weipbtes, 


/ 
i 


Examples of 


rates for 
Weigbtes, 


A queſtion 
of weighte. 


The extraction 


That if J compare IT 
Modde and ſtone of one Stoffe. [Weighte.| 
quantttic together , the Wodde.| 60, 1. 
ſtone ſhall weighe moze Stone. | 100 1 
then the wodde by I's [P20n. | 150 1 211 

Like waies pꝛon to be Bzafſe, | 200 51 
heuter then ſtone by +, |= | ALI 

And Balle to bec he⸗ Ecdde. 250 | 4E 
ater then P20n by. 

Ledde to be heuier then Bꝛaſſe bp. 

All whiche rates, althaugh thei be taken fo2 cram: 
plcs, and not of truthe, yet thereby mate pou learne, 
how to woozke with true rates, (ct in a like table. 

And no bu foz the vſc of this table, take this queſtiõ. 

I would haue. 5. weightes of Cubikefozme, made 
of theſe. 5. ſtuffes. 

The weighte of the wodde ſhall be.2 8. pounde. 

The ſtone. 5 6.pounde. 

The y20n.1 12. pounde. 

The Bꝛaſſe. 2 2 4. pounde. 

And the Ledde. 4 48. pounde. 

Df all theſe J haue but the Yon weighte: whoſe 
ſide, oꝛ Cubike roote is. I 2. inches. 

And my deſire is to knowe, of what guantitie the 


ſides of all the other wetghtes ſhall bee. 
Scholar, The queſtton is pleaſaunt;and pet ſome 


what harder then the other. 


Paſter. The table will helpe pon fullp, ſo that 
you coferrc tt well, with that you haue learned befozc 

But bicauſe J haue litle leiſer, to ſpende moche 
tyme with you ( ſaue that eale to pour furtheraunce 
doeth make me partly to fozgette mp owne buſineſle) 
therefo2c will JF leaue this queſtion to pour ſelt, to be 
aunſwered at your laiſure. 

And ſo in all the reſt, J muſt poſte it ouer:and giue 


an ipe to ſoche maters, that touche me moꝛe nighe: 
| and. 


CY 


of Rootes. 


and weighe moze heuilp, then all ſoche weightes, by 


2 ©, folde. 


Wherfoze, touchpng all the rootes of compounde 
nombers, vou ſhall at my hand now, haue no pꝛiuate 


declaration. But ſoche as you haue learned all redie. 


Of comtounde rootes. 


pounde other of Square nom- 
bers, 02 of (ubikenombers , then 
acco2dpugiy as the copoſition 
is, ſo ſhal pou dꝛab the roote: 
and without one of theſe two 
Althere can bee no compoſition. 


FR Wroherefoze to begin with 
the ſmalleſt compounde nom- 


F the nomber bee com - 


— that — „ Whiche is a Square of /quares , pou Squares of” 
ſhall firſte ertrace the ſquare roote, as you haue lcar- Squares, 


ned befoꝛe. And out of that roote(whiche muſt nedes 
bee a Square nomber) you ſhall ertracte his ſquare roote 
alſo : and that roote is the 2e#2:2en2ike vote, of the 
firſte Square of ſquares 02 2:en2iYengike nomber 

Foz example take. 1464 1+. whoſe Square roote 1s 
12 l. and _ ſame roote is it a £1336 
N er: and hath fo2 his F 4641 (2916 

Wherfoze J mate ſaie,that.1 1. | 224 
is the Squared /quare roote ,02 the ⁊engigengile roote ol 
14641. 

Again 8503056. is a Squere | 

FAX 
k L 

of ſquares, and therfoꝛe a Square 499593 


nomber. And his Squarerootets g 02 - 
4 þ|2916. whiche is a SEE i 
29 16(54] Square nomber alſo, | J £7 
'F a Q. ij his 


— — _ —— 


. 2 


2 64% en : 


The extrattion 
his roote. 


So that.5 4. mate well bee called the xenzizen>ile 
rote of. 8 50 3056. 

And ſo ſhall pou wooꝛke, with all of that name. 

But and if the nomber be compounde, of, z. Teng i⸗ 


Tirendites les, oz. 5. Squares, as à Square of ſquared ſquares, 02 a gen- 


a i © hates © 


(«bes of 


enbes, 


2i2en2i>en2ike (whicye ſome men foꝛ ſhoztnellc,call 
Ten gigen genie). Then ſhall you dzawe firſte the 
Square roote, and then the Square roote of that roote,and 
thirdly the Square roote of that laſte roote. 

As fo2 example. 6561. is a Square of 


I 
ſquared ſquares, And his firſte roote 1s.8 l. 5611. 


whiche 1s alſo a Square nomber, and hath | 
9,fo2 his roote. That.9, like wales is a 
Square nomber,and hath, 3. foʒ his rootc. 

So that the 2en2izex2itentike rote of. 65 6 1.19.3, 

And fo2 theſe foꝛmes of nombers, 3 ſhall not nede 
to ſtaic fo2 any moe explication, oꝛ examples: ſeepng 
the mater is plaine. 

Now foꝛ compounde Cubike nombers, pou ſhall vn⸗ 
derſtande the like fozme. 

It the nomber bee a cube of Cubes, you ſhall firſte ex⸗ 
traue the Cubike rote. And bicauſc that roote is a G4: 
bike nomber alſo, therfoze ſhall you ſeke the Cubike roote 
ot it. And that ſeconde roote ſhall bee the (ubicybike 
roote of the firſte nomber. | | ET 

As fozerample.s 1 2. ts a («bike nomber, 02a (ubeof 
Cubes. And his Cubike roote is. 8. whiche. S. againe is a 
Cub ile nomber,andhath.2.fo2 his rootc, + 

So that.2.1s the (ubicabike roote of. 12, , 

Likewaies. 100776 96:45 a Cubicabike nõber, and 
his firſte Cubike roote is. 216. as you maie cafily per⸗ 
ceiue by theſe wooꝛkes: where haue ſette foꝛthe the 
oꝛder of extradion of his (ubile roste, whiche is. 216. 
And that. 216. is a Cubike nomber, pou neade _ to 

doubte. 


165 


* —_— 
- 


- 


of Rootes. 
816 doubte, foz that it is one of 
15977 696(216, the, which pou 288 | 
63 baue A dart go gbr 
1323 ſſaie.in perfece] 6 i * 
—6759__ TT memote: Bi : ,-;- 
2268 cauſe his roote — — 
2163 l [261 
2 [t at 18. 6. 1261 
846696 By this vou mate iudge of (CIcuber 
(ubicubikes Cubikely,02 Cubes of Cubicubes. that in theim £4 cly. 


you ſhalt firſte ſeke their (abe mote: And then the (4: 
bike roote of that rootc;' And thirdly the Cubike roote ot ( 


— 


that roote againe. And ſo haue you the Cubirubjcnbike 
roote of thatfirſte nomber. . | 

The thirde wate of compoſition is, when Squares Ths thirde 
and («bes be compounde together: as Zenzicubes, Zen com poiition 
gizenzucubes, Zengicubicubei, oa ſoche like, as it happe⸗ 
net diuerſelp. „Ann nb 

In all thefe pou ſhall as often abate the Zen gi be 
rote, as that name is in the tompoſition, and ſo likes 
waies of the Cubike rote. Pin 

So that in a Zeagicubike, you ſhall ertrace firfte the 2 cal il. 
Square roote : and out of that Square roote , pou thall cr- 


tracte the (ubike roote, 
As. 6 4. is a 2 enzicubike nomber, whoſe Square roote is 


8. and that. 8. is a Cubike nomber, and hath, 2. fo2 his 


toote. 

So. 531441. is a Z? ixen⁊icube: whoſe firſt Square She bo 
meteis, 7 29. whichcnomberis | _ , , 1205 Vn. 
a Zeugicube, hath foꝛ his Square 47 9 

roote. 2 7. And that nö⸗ „ wh 
75 (2 ber is a (ube, and hath $5 <P 
47 27 fo; his roote. 3. where- * 

foze q maic iuſtly ſaie, 


that. z. is the Zen ixenxicubiſte roste of. 531 4 41, 


But as I ſaied befoze , that J might not ſtaie long 
at 


. 
1 


— 


The extraction 


at this pꝛeſente, ſo the vſc of theſe greate nomberg is 
rare in p2aciſe; and therefoze J will ouerpaſſe them, 
fo2 this tyme. 

And yet koꝛ pour ated in the meane ſcaſon , haue 
here dꝛawen a table, whiche mate bee talled the table 
of eaſe: in whiche your haue greate plentie of theſe 
nombers, with their rootes in diuerſe kindes. 

The table it ſelt is ſo manifeſte, that it neadeth no 
declaration:it you haue not foꝛgotten, what pou lear: 
ned befn2e. | 

And it pou lifte to enlarge this table, vou mate ca- 
fly doe it, multiplipng the nombers ſtul by their roo⸗ 
tes, whiche bee ſet ouer theim, in the hedde of the ta⸗ 
ble. And ſo mate pou make it to extende infinitely; 
whiche ſhall caſe you wonderfully , in the extraction 
ol any kinde of rootes. Foz which at ſome other time 
if my leiſure ſerne me better, with gutetneſſe, 3 wif? 
glue you moze ſpectalle rules. 

And alſo J touncell vou, well to examine this ta⸗ 
ble, and truſt not to my caſtynge. Foz haſte and 
other troubles, maie often times cauſe 
erroure in ſupputation, 


C The 


of Cofoike nombers. 
by Of nombers denominate. 
a 1c kane 2 lichtlv ouct run the moſtc Newbers 


he 


A mate, in teachpng: And Theron Wirges, 
file nombers firlt. | 
S.]. Ok 


— 
* 


The extraction 


at this pꝛeſente, ſo the bie of theſe greate nomberg i 

| 8 
rare in pꝛactiſe: and theretoꝛe J will ouerpaſſe them 
fo2 this tyme. - n / 


Pr = aa ci &@ -- * 


— . ,t 


"IP of Coſvike nombers. 
em, / Of nombers denominate. 
/ us baue F lightly ouer run the moſte Nowber: 


common kindes ef nombers A ade. contratfe. 

( And now reſteth the treatice of nom - 

76 bers Contracte, oꝛ Dexominate, Df whiche 
A kinde there bee ſome called nowbers dens 
minate vulgarely: and other bee called nombers denomi; 
nate Coſtikely, And a thirde ſozte there is of nombers 
radicalle, whiche commonly bee called nombers irratio: 
nalle: bicauſe many of theim are ſoche, as can not bee 
erpꝛeſſed, by common nombers Alſtracte, nother by 
any certain rationalle nomber. Other men call them 
moꝛe aptly Surdenombers, 

And although many menne would not accoumpte 
them, with nombers denominate, pet J maic iuſtly doc 
it, fo2 that thei require a reduction to one denomina- 
tion, ił thei haue ſeueralle ſignes of quãtities, as pon 
ſhall heare hereafter. And thoſe nombers neuer goe 
alone, without ſome other ſigne, and name of rooted 
quantitie, annexed to theim. 

Ok the firſt kinde of nombers denominate, whiche 
are vulgare ly denominate, as. o.ſhillinges. 10, men 

' 20, ſhippes, lo o.ſhepe. I ooo. peres, and ſoche like, 
J will ſpeake nothyng in this treatice. But of the o⸗ 
ther twoo kindes J will ſomewhat wztte , fo2 poure 
learnyng and contentation. 

Scholar. Sir, am moche bounde vnto you: And | 
thcrefoze remit all to pour owne diſcretion and good \ 
will. Truſtynge ſo to applie my ſtudie, and emploie 
my kno wlege, that it ſhall neuer repente pou, of pour 
turteſte in this behalfe. 

Maſter. Then marke well my woꝛdes, and pou 

ſhall percetne , that J bill vſe as moche plaineſſe, as 

A male, in teachyng: And therfoze will beginne with 


d ile nombers ſirſt. 
\ fe S. i. Ok 


The Arte 
Of CoſSike nombers.*\. 


= . 2 OOmbers (ile, are ſoche 
NI. \ WET ,' a8 bee contrace vnto a deno- 
KIN, a mination of ſome coil e ſigne 


Flas. nomber. ]. roote. 1. ſquare 
| 6 I. Cube. xc. 
But as fo2 cöpendiouſneſſe 
in the vſe ol theim, there bee 
—— figures ſet fo2 to ſigni⸗ 
ie them:ſo 3 thinke it good to 
expꝛeſſe vnto you thoſe figures, bcfoze wee enter any 
farther, to thintente we mate p2ocede alwatos in cer: 
tentie, and knowe the thynges that wee intermedle 
withall: fo2 thei are the ſignes of all the arte, that fo- 
toweth here to be taught. 

And although there be many kindes of irrational 
nombers, yet thoſe figures that ſerne in (ile nõbey, 
bee the figures alſo of all irrrtionalle nombers, and 
therfoze being ones well knowen,thet ſerue in bothe 
places commodiouſly. 

Theſe therfoꝛe be their ſignes, and ſignifications 
bꝛiellp touched; foz their nature is partly declared be⸗ 
fo2e, 

9, — nomber abſolute:as ifit had no 
gne. 

<2. Significth the roote of anp nomber. 

. Kepzeſenteth a ſquare nomber, 

c Erxpꝛeſſeth a Cubike nomber. 

FF. Is _ ſigne ol a ſquare of ſquares, oꝛ Zenzt: 

3cnztke, 

F. Standeth fo2 a Surſolide, 

c- —— ſigmiie a Zenzicubike, oꝛ a ſquare of 
ubes. 

b/5>, @Doeth betoken a ſeconde Surſolide. 

FF 3+ Doeth repꝛeſent a ſquare of ſquares ſquared 


ly, 


\ 
\ : v 


— . — ———ð*QC5iʃ—riP 


of C ofike nombeyg. 
lx. oꝛ a xenx en ix en ile. 


. Signiſieth a Cube ot Cubes. 
SJ Expꝛeſſeth a Square of Surſolides. 
F Betokeneth a thirds Sur/olide. 
F r'. Repzcſcnteth a Square of Squared Cubes: 02 
a Zeng xen xicubile. 
D. Standeth fo2 a fourthe Surſolide. 
8 J Js the ſigne ofa /quare of ſetonde Sur/olides 


SS / 5 0 Signiſteth a (Cube of Surſolides. | 

F F Fee. Nb a Square of ſquares , ſquaredlp 
quared, 

E/ Fs. Is the firſte Suyſolide. 

c. Crpeelleth a ſquare of Cabike Cubes, 

IN Istheſirte Surſolide. 

F 5 &. Darth repzeſcnte a ſquare of ſquared ſur- 

F b/5>, Standeth foꝛ a Cube of ſeconde Sur/olides. 

5 Y. Js a ſquare of thirde Sur/olides, 

'; Doeth betoken the ſeuenthe Snr/o/ide. 

3 Fi CC. Signifieth a ſquare of ſquares, of ſqua⸗ 
red Cubes. 

And though J male p2oceade infinitely in this 
ſoꝛte, pet J thinke it ſhall be a rare chaunce, that your 
thall nede this moche: and therfoze this mate ſuffice, 
Potwithſtandpnge, J will anon tell you, howyour 
maie cõtinue theſe nombers, by pꝛogreſſion, as farre 
as pon liſte, | 

And farther you ſhal vnderſtande, that many men 
doe cuer moꝛe call ſqnare nombers 3enxikes,as a ſhoꝛ 
ter and apter name, other men call thoſe ſquares the 
firfte quantities, and the cubes thei call ſeconde quantities- 
ſquares of ſquares thei call th:rde quantities, and ſurſo- 
lides fourthe quantities, And ſo namyng them all quan- 
tities (crcepte nombers and rootes) thei dooe adde to 
them fo2 a difference, an oꝛdinall namc of nomber,as 


thet doe goe in oꝛder ſucceſſiuelp. 
D. Ui. As 


The Arte 


As here folowcth in example. 


I”. Firſte. And ſo foꝛthe, of as 
. Seconde. many as mate bee 
5 5% Dhirde, reckened, 
„ J*, Fourthe. But althoughe 
5 ce. Fifte, ſmemen accompte 
IF.. Dirte Quantities, this the moze caſie 
F F '. Seuenthe. waie: bicauſe the o⸗ 
Sc. Eighte. ther names be com⸗ 
I' Nineth, berouſe, pet thoſe o- 
N. 8 Tenthe. ther names befoze, 
F 5c. Cleuenthe do expꝛeſſe the qua⸗ 
4. Twelfthe. litie ot the nomber, 


better then theſe later names doe. 

Scholar. J thanke pon double , ſith pou are con⸗ 
tente to teache me double names: fo2 ſo ſhall 3 be ac- 
guatnted with bothe fozmes , as J ſhall chaunce on 
them in other mennes bookes. 

Therfoze now pou mate p2occade to numeration: 
whiche J thinke it nerte. 

Paſter, There be other. 2.ſignes in often vbſc, of 
whiche the firſte is made thus and betokeneth 
oo the other ts thus made and betokeneth 

e. 

And where thei come in any nomber C ile, oꝛ o⸗ 
ther, that nomber is called a compounde nomber, bi⸗ 
cauſe it conſiſteth of. 2. nombers. And where neither 
of theim is, the nomber is called vncompounde, al- 
though the ſigne be compounde. Foz the compounde 
figne , maketh not a compounds nomber. And now 
I will pzocede to numeration. 


Hf 


©; 


of Coſsike nombers. 


Of N umeration in nombers 
Coſsike, vnecompennde. 


Maſter. 


"== Ombers (ie vncompounde, haue no Nume ati 

l difttcultie in their numeration: foz euer 
l moꝛc the nöber repꝛeſenteth, ſo many of 
that CofSike denominatio(be thei nöbers, 

| rootes, ſquares, Cubes, ſquares of ſqua- 
res, oꝛ any — like) as ther be vnities in that nober 

Do. 6.9, is. 6. nombers: And. 6. 29 . is. 6. rootcs: 
20. F * is. 2 0, ſquares:3 o. E. betokenẽth. 3 o. Cubes. 
Scholar. J ſee it well. Foꝛ by this nöber. 20. Fig 
not appoinded any nõber abſolute, of one certaintie, 
but onely ſo many quãtities of that kinde:whichemate 
bee. 8 o. it.. be one ſquare. And if. 9. bee onc ſquare, 
then 20. ſquares make 18 o. And it. 2 5. be one of thoſe 
ſquares thereby repꝛeſented, then. 2 o.ſquares make 
5 00, And as fo2 the ſignes, you taught me the befoze, 


07 Addition. 


Maſter. 
J his numeratton is ſo plaine, that wee Aalitian o 
maie paſſe from it vnto addition: whi⸗ like frones. 
che is as eaſie alſo, if the quantities be 
of one denomination. Fo2 then nedeth 
Ino moꝛe, but to adde the nombers to⸗ 
gether, and to put that ſame tommon 


Collie denomi nation, to the totall thereok. 
Scholar. J take it thus, 20. . to. 3 o. 2 
will make. wy And. 12.5-.adbcdto.1 6.5>.bzyn- 


acth fozthe. 28 
Maſter. As YOu doe eaſily (ee al the mater of this 


addition, ſo maie you as eaſily tonceiue. all the wozke Saul traction 


of ſnbtracio, Fo2 it is wꝛought as in vulgare nobers of Ae 
D. lt. Scholar. 


w 
ye Arte 
Scholar. Then if J abate «6. . out of. lo. ©, 
there will reſte 4. ct. And ſo. 9. 55. out of. 2 5. 5 5 
docth leaue. 6. 5 . | 
Maſter. This is all foꝛ nombers of like ſignes 
fa. dne 
Scholar. M hat then if J would adde. ©. 2 to 
6. : where the ſignes bee vnlike; male it be dochzfe- 
yng thet be nat of one denominatts, noꝛ ſigne Coſiike, 
Addition ef Paſter. As well as ſhillynges mate bee added 
vnli lle ſigues With poundes,02 penies: and in like ſozine. | 
Foz thet ſhall ſtand ſtill as thei wer, with the ſigne 
of addition, whiche is this ——-t betokeneth moze. 
So that. I 0.ze -put to.6.3-. maketh.6. 3. —+— 
. . that is. 6. Y. moꝛe. 1 &. 28 02. 6· . and. Io. 
Stholar, And whynot. 1 o. 5 6. 5. 
Maſter. Bicauſe it is moſte 52derly , to ſette the 
greateſte ſigne ( Hie, foꝛmoſte in oꝛder. 
As you ſaic.2 o. ſhillynges, and. 6. pennies; rather 
then. 6. pennies and. 2 o. ſhulpnges. 
Scholar. Then J ſe. if. 5. c · be added to. 18.5-5- 
it will make. 18.5 5... —. 16. S. An ſo. 12. /'. 
1 with. 2 0.5- c©. dooc make. 2 0, q cv —+— 
12 
* 9 f | oY «Mt; 
A sf Of SubtraFion. 
| Baſltcr;-- | 
| Subtrattivof \ap* 175 Vbtraction is as caſte: foꝛ it docth depend 
, bulike ſreones BYE } 9 onelp of the ſigne of abatemente, which 
its this. and ſignificth leſſe, 02 a- 
| batyng. And therefoꝛe if J would abate 
# 6. , out of. Io. &. I mult ſette it thus 


o. F '. 6. ;that is to laie. i o. 5. leſſe. 6. 2. 
02 abatyng. 6. 2 


Scholar. Then if J haue 30 . and would abate 
out of the. I 2. H. J mult ſet it thus. 3 o. c —. 12 5. 
that is. 0, cubes ſaue.I 2: nombors. And if multiplica- 

e's tion 


ſ 


of C oute nom bers. 


tion and diuiſion, bee as eaſie, thei ſhall neade no 


greate tudte, 7 
Of Multiplication. 
Maſter; 145%. +. 
EXP YI Omcwhat moze labourc is there Aal lie 


Dt 9 in multiplication and diuiſion, to tion. 
finde out the newe ſignes as J wit 
tell pou anon. But fo2 findyng of 
che nombers, the common mult! 


e 1 * 
» # 
* p 
C,2 * 
| Fo 4+. 
r * 5 
4 
"ISP... 
7 > 
* 
3 | 
4 5 


plied by.. .1t maketh. 7 2. . And if,2 4. . bee 
multiplied bp. J. . there riſeth.12 0, /3-. * 


dyng of the newe ſigne although the multiplication 
of the nombers, be as eaſic as can be. 

Maſter. Jf you did well remeber, what you haue 
learned befo2e: the mater would not ſeme ſo harde, 

Doe not you knowe, that a roote multiplicd by a 
roote, doeth make a ſquare? Anda ſquare multiplied 
by his roote, doeth bꝛyng fozthe a cube? 

Scholar. That J knowe right well: and therfoze 
a Square of Squares multiplied by his roote , will pelde 
a Surſolide. | 

Maſter. Then by like reaſon , a Cube multiplied 
by a Square, ſhall make a Su7/olide. 55 

Scholar. In deede it is all one, to multiplic a cube 
by a Square, and a Square of Squares by a roote. 

Maſter. Then fo2a generalle rule, J will ſette 
foꝛthe here a pꝛeſidente fo2 pou : whereby pon mate 
knowe the newe ſigne, in all multiplication oꝛ diuiſi⸗ 
8n:not onely by ſight very ſpcdily, but that you maie 
alſo commit it aptly to memoꝛie. 

Wherfoze marke wel this table folowing: where 
you ſec in the higher rowe , a line of nombers, ſet in 

a naturall 


= 
— 
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naturall pzogreſfon : and vnder them pou ſee the ft- 


gnes of cofiike nombert. 
The table of Coſsike [ignes, 


and their peculie r nombers. 


— 


| 


I. 


— — 
— 


ee 8; "AY WE 


| 


I. 


Os | 
g. | 


—— 


2. . c. &&. IT. Kc. 


* 


8. 


Bo, M 


| 


1 


+ © 


Fc S.. 


This table is largely ſet foꝛthe, in the title of pꝛo⸗ 
greſſion, whereunto you mate haue recourſe, if your 
nomber be to greate fo2 this table. 

By thts table mate pou caſily knowe , the ſigne 
that thall ſcruc fo2 pour newe ſomme, in multiplica⸗ 


tion. 


As fo2 example, if 3 dooc multiple ſquares by roo⸗ 
tes: J looke in the table, what nombers ſtande ouer 
them bothe, and puttyng thoſe. 2. nombers together, 
I ſcke the totall in theſame line, and vnder it J finde 
the newe denomination coſ;ke, whiche 7 ſhould haue 

Scholar. J percetue oner.ze .the nomber ot i. and 
ouer. F*. the nomber. 2. whiche bothe added togc⸗ 
ther make. 3. And bicauſe vnder. 3. J find the figure 
oꝛ ſigne of, ce. I muſte take that foz the ne we deno⸗ 
mination. 

Mater. Pou ſafe truthe. 


Scholar. Then if J multiplic. 1 2.5 


c. bp. S. ce. 


the ſomme will be. 9 6. c. Foꝛ ouer. . J finde 


z. and ouer. 


S. ſtandeth. 6. whiche bothe together 


doe make. q. and vnder. 9. J ſee. & . whiche J take 


foz the denominatoꝛ. 
And i7thcſame rule bee generall, J am cunnynge 


noughe 


17 
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of Coſstke uombers. 
moughe in it. 


Paſtcr. It is generall, ſoꝛ multiplication in this 


sf Of Diniſion. 


7 * $ nomber out ofthe other, to finde a nc we 
Ix dcnomination, 
| Therfoze if pou would diutde 96. , c© 
Aby. 8. ce · the uotiente will be I 2. c. bi⸗ 
cauſc that ouer the ſigne of pour diuidende, andeth 
9, And oucr the diuiſoꝛs ſigne is ſet 3. Wherfoze aba⸗ 
tyng. 3. from.. there reſteth. 6. vnder whiche is the 
ſigne.z3- cC.that J muſt take, to put to my quotiente. 
Scholar. Then foz an other triall, if 4 would di⸗ 


uide.2 6 0. . by.5./3>. the guotiẽt will be 5 2. 5c 


Foz bicauſe that ouer. / . J finde. 7. and oer. / 
ſtandeth. . then ſubtranpng. . fro. /. there reſtethj. 12 
bnder whiche in the table J finde. J c. 

So diuidyng. 2 0. CC. by. . . the uotiente will bee 


q. E :and ſo of other. 
Paſter. But and if pou would diuide. 2. C, by 


5. I · that muſt be ſet in foꝛme ol fraction, thus. &. 
Do. 18. 5. by. 7. 22 . maketh. Sand 6. 5. by. 2. . 

peldeth. S. of whiche fractions , wee will ſpeake e- 

mongeſte the fractions of (ofiikes tompoũde. Foz thet 


degenerate out ofthis kinde. 
Wherefo:e this maie ſuffice bꝛiefly, foꝛ the cuſto⸗ 


mable woozkes of whole Cofiike nombers. 
07 Fraclious in C oſ$ike nombers, 


I — 1 bers Alſtracte:remembꝛing onely that as 
> V5 thoſe bzoken nombers , haue a (ie de 


17 


T. j. that 


/ 


4 
— 
" 


nomination annexed with them, ſo muſt 


Ut fo2 diuiſion , puu muſe abate the one Din. 


* 
* 


Nd as ſoꝛ fractions, the woozkyng is like ollen: 
in euerp potndae, vnto the woꝛke of nom- in vomber; 


— 


Addition. 
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that denomination followe the rules, now laſte de⸗ 
clared. | 

Whercfo:c 7 ſhall not nede to doe any moꝛe, but 
to ſet foꝛthe onely certain examples, ot euer kinde of 
woozkein them. 


Examples of Numeration. 


+ > » Dignificth + of a Roote, 
; I Betokeneth of a Square. 
cf. Kepzeſenteth; of a cube. 


And ſo ot all other fozmes of (ie ſignes: where- 
by is intended, that the Coſſike quantitie,ts diuided in 
to ſo many partes, as the denom inatoz containeth, 
and there is here repꝛeſented onely ſo many of them, 
as the numerato2 doeth impo2te. 

Scholar. Yerebp J dooe perceine, that a fraction 
Coſthe, maie ſignifie a nomber, and not onely a parte 
of an vnitie,as it did innombers Abſtratte. 

Fo2 when J ſaie + F-. if that Square be. 9, then that 
fraction ſignifieth. 6. But if the Suare be, 4. then that 
fraction doeth repzeſente. 23. | 

Like waies c. if the (abe be.$. then that fraction 
doeth ſignifie.6. But if the Cube be. 27, then that frac- 
tion is equalle to.2 0.5. 

Maſter. You doe confider it well. 


Of Addition. 
ob foz addition, take theſe eramples. 
55--added to 45-.doe make , oz. 57 


c ioined with {ce .doe make; cf, oz l. ce 2. 

And in vnlike ſignes. | 

3 F*.added to? . doe make cc. —+—2}x- 0221s 

thus by one common denomi⸗ | 6 I. &. 
nato2. "PF" Ho; 


Of 


of Coſitke nombers. 

Ot whiche J will ſpeake moze in the Binowial/es , and 
thcrefo2e will omitte it, till we come to them. 

Scholar, As foz the refte , J (ce it well: Foꝛ the 
woozke is all one with fractions Ab&@ratte, 

And here the denominatio o2Co#ke ſigne is not va- 
ried, although here be vſed diuerſe multiplications. 

Paſter. And good rcaſon:fo2 the whole quotrente 
whiche is repꝛeſented by that Coſiike ſigne, is not mul⸗ 
tiplied, but certaine partes of it:and therefoze oughte 
that Coſike ſigne, to ſtand vnaltered, as the quantitic 
repꝛeſented by it, is not multiplied no2 altered. 


Examples of Subtraction. 


20e. abated out of 0. doe leaue ce. 
+ x>.out of q. there reſteth; x, | 
a5-3--ſubtracted fro; ñ doe leaue 55, $5» 


And in vnlike ſignes. | 
y ct abated frõ C doe leue ce t c 


33> taken out of &. the reſte is c 155. 


Like waies as in additid, ſo in this ſoꝛte of ſubtrac- 
tion, there mate be an other kinde of woozke, whiche 
1 will remit to the treatice of Smmialles. 


Examples of Multiplication. 


5 multiplied by N. doe make? F 5% 
370 · multiplied by *. bꝛyngeth fozthe. ö 
2, multiplieb by r . doe pelde :; d F 0 5 F * 


Here the ſignes doe alter, as in the multiplication 
of whole (Vile nombers. 
T. ij. Scholar, 


4 


1 3 
8 


1 


a 4 
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&cholar. This docth ſomewhat tronble me! that 
the Coſiike ſignes ſhould chaunge here, rather then in 
2dditton,o2 ſubtraction : Sepng there was as moche 


- multiplication, in any of them bothe, as there is here. 


Maſter. Marke the mater well, and pou ſhall bee 
ſo ne ſatiſñed. 

Foꝛ in addition and ſubtractton, the multiplicatis 
ſerueth onelp foꝛ the reduction, of the.2.fradions, vn⸗ 
to one denomination: And therefoꝛe in them, vou ne⸗ 
ner multiplie the numeratoꝛs together: but you mul⸗ 
tiplie croſſe wates , the numeratoꝛ of the one, by the 
denominatoꝛ of the other, where as in multiplicatio, 
you vſe no reduction, but doc make a plaine multipli⸗ 
cation. 

And ſo like waies in diuiſiõ, there is vſed no meane 
of reduction:and therefo2c in it the ſignes muſt alter, 


as befoze is declared. 


Examples of Diuiſion. 


Fe z'. diuided by; d'. doe make fn the quotiente 


41 . 02 7 N. 

C. diuided by e. doeth yelde 5. oꝛ els ! 

Foꝛ ſeyng I ſhall diuide. C. by. ce. J maſt there- 
foze abate.ʒ.from.3.and ſo reſteth nothing, whiche is 
ſignified by this Cipher. 0. and that ſtandeth ouer the 
ſigne of nomber: therctoze the fraction, that is as the 
quotiente, muſt be taken as a nomber Aſtracte. 

Like wales J F. diuided by . doeth make 
2 F. that is to ſaie.3. And ſo c C. diuided by ct. 
doeth bzyng ſozthe 3; 3-cE.925 N CE. 

Scholar. This is ſufficiente fo2 diuiſion. Now 

if pou thinke good to ſpeake of pꝛogreſſion, can not 


Ok 


but remember pou of pour pꝛomiſe. 


of CoſSike nombers. 
Of Reduction. 
Maſter. 


foꝛe Progreſ6ton, pet ſeepug this Reduction, 
conſiſteth in the onely nombers, and not 
in the ſignes: and therekoꝛe agreeth with 


is moe ſtraunge. 

Scholar. J pꝛaie pou ſo: Fo2 J lee this reduction, 
is but to reduce the greater fracion, to a leſſer in no 
ber;as I learned long a gone by pour other booke. 


of Progreſßion in CoſStke frenes. 
Maſter. 


Negreſion is thus wꝛoughte: Firlte ſette 
doune as many vulgare nõöbers, in their 
naturall pꝛogreſſion, as pou liſte to haue 


(es 13 P/ Co/sike ſignes, that by them you maic the 


better know, the true places of the ce 


fignes:ſo that pou ſet in the firſte place a Cipher, and 
bnder it. . And then under. I. ſet. ze .vnder.2,put;3* 
and under. z. wꝛite. d. As pou ſee i the table folow- 
png. And by theſe ſhall you ſet, as many as you liſte. 


Fo2 all the vulgare nombers, whiche you haue ſet 


in the higher rewe, be other compounde nombers, oꝛ 
els bncompor;nde:andifthe place, where you would 
ſet any C ile ſigne, be noted with a nomber vncom- 
pounde, then muſt there be (ct one of the Sur/olides. 


Fo2 vnder the firſt nober vucompounde, you muſt 


(ct the firſte Sur/o/ide, and the ſecond vnder the ſecond 
nomber bnepounde:and the thirde vnder the thirde, 


T. iu. and 


Lthough Reduction ſhould go in oꝛder be- N. dufliox. 


1 

i» 

* 

- 
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and ſo ſozthe, | 
Lhe nombers vncompotide,are theſe in their pꝛo⸗ 


greſſion. 


5. 7. 11. I 17. 19. 23. 29. 31. 37. 41. 
43. 47. 53. 59. 61. 67. c. | 


Ander nethe. y. muſt you ſet,/x-.and Lnder. 7, bg. 
vnder. 11. /. and vnder. 1 3, /. and ſo foozthe , til 
pou come to. 67. vnder whiche you muſt ſet./ . and 
vnder 7 | you muſt ſet 8 /. and ſo as farre as you liff, 

But fo2 any other place, bicauſe the vulgare nom- 
ber is compounde , that is ſct(as the pecultare nom 
ber, in the higher rewe) therefoze the (/ ſigne 
muſt nedes be compounde, other of. 2.oꝛ of. 3.02 els of 
bothe. And if it be copounde of. 2. then ſet doune..ſo 
oftcn tyines,as.2.1s in the copoſition of that nomber. 

As fo2 example: 6. is copounde of, 2. fower tymes 
(not by addition, but by multiplication, as in ſaipng, 
twiſe. 2. twoo tymes, twiſe. 

Scholar. J percefue twiſe. 2. to bee. 4. and twiſe 
that to be. S. and twiſe that to make. 1 6. 

Maſter. So male yon wozke backe warde, in ſat- 
yng. 1 G. diuided by. 2. maketh.8. that is ones: then. 8. 
by. 2.peldeth. 4. that is twiſe. Again. 4. by. 2. maketh 
2, that is thʒiſe:and.2.foʒ himſelf, is the fourth: wher: 
foze vndcr.16.J mult ſet doune. J F F r. 

And fo under. 32, J mutte ſette. 5. 5 . in one thus, 
F d&. 

And under. 64. J hall ſette ft. 6. tymes, thus. 
F F 5 FF F. Bicauſe;s 4. is made of. 6. multipli⸗ 
cations by. 2. 

Scholar. Here by IJ ſee, that vnde“. 8. muſte put 
3. tymes that ſigne: and vnder. 4. twiſe theſame. 


Paſter, So muſt pou in deede. 
And now foz other plates, if their nombers bee cõ⸗ 
| | pounde 


— — x 9 
of Coſdike nombers. 


pounde of. 3. onely, then muſt you ſet doune the ſigne 
of Cube, as oftentymes as. 3. is multiplied, to make 
thatnomber, 
As fo2 example. 27 is compounde onely of. 3. and 
not of.2.(fo2 of all other compounde nombers herein 
then of ſoche as be copounde of. 2.02.3. we take no re⸗ 
garde.) And. 3, multiplied thziſe, doeth make. 27. in 
ſaiyng.3. tymes. 3. thꝛiſe. And therefoꝛe vnder, 2 7.5 
ſhall ſet this ſigne of. C. thee times, thus. © 
whiche betokeneth a Cube of Cabes Cubikely. 
But and if the nomber bee compounde, bothe of, >. 
and. 3. then foz cuery tyme that. 2. is multiplied, to 
that compoſition, J ſhall ſette. . and fo2 cuerp tyme 
that, 3. is multiplied, J ſhall ſet.cT.rememb2pag ſill | 
to ſet, . befoze.cQ.andnotafter hym. 
As fo2erample, Under.2 4.J ſhall ſet. $+3-3-ce. 
bicauſe that. 2.242, 3. that is to ſatc.2. tymes.2 .twi!e 
thꝛiſe, doeth make.2 4. Oz by reſolution; thus. 2 4. di⸗ N 
uided by. 2. giueth. I 2. Fo2 that firſte.2.ſet. . Again ö 
Ia. diuided by. 2. peldeth. 6: fo2 this ſeconde. 2. ſet. . 
alſo, Then diuide. 6. by. 2. and it maketh. 3. Fo2 the. 2. 
J muſt ſet, . and foꝛ.3. J muſt put. ce. and ſo all to⸗ 
gether maketh. 3-5 5 e. in the. 2 4. place. 
Like waies vnde r. 56. J mult ſette. c . bi⸗ 
cauſe that. 2.2.3. 3. doeth make it, that 18.2. tymes. 2. 
thꝛiſe, thꝛiſe. And by reſolution, thus. 3 6. diuided by 
2. giueth. 1 8. Foꝛ that. 2. AJ ſet. . Againe. 1 S. diuided 
by. 2.maketh. . Foz that. 2. J ſette doune again. J. 
Thirdlp, fo2 bicauſe.9. can not bec diuided hy. 2. but 
by. 3,3. tymes:therefoze J muſte ſette doune, fo2 thoſe 
twoo. 3. twiſe.c2.t ſo the whole ſigne is. ce c. 
Now if the nomber of the place, oꝛ peculiare nom- 
ber, bee tompounde of one of the im twoo, with ſome 
other nomber vncõpounde, then muſt we topne their 
ſignes thgether. 


As. 1 0.1s compounde of. 2. and. 5, thercfozc _ 1 
et 


N . 
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ſet vnder. o. the ſigne that is in the fifth place, whi- 
the is / . and be foꝛe it J muſte ſet the ſigne of. 5 . fo? 
2. So niuſt that ſigne be. 3 / = 

Like waies, bicauſe. 1 5. 1s compounde of. z. and. 5. 
J ſhall toine together the ſigne of et. and of. /d , and 
make it. c© /. 

Scholar. 90 J buiderſtande it now, that J cannot 
miſſe it. Saue that foꝛ lacke of vſe, and th2zoughe fo2- 
getfulneſſe, when JF heare the name of compoſition 
in nombers, 3 doe miſtake it ſometimes foz addition, 
els here can be no erroure. Fo2 when J doe conſider, 
that.2 o.is compounde of. 2.2.5. that is twiſc.2. and. 
(ſith. 2. tymes. 2. maketh. 4: and.. tymes.4. maketh 
20.) J mate ſone conſider, to ſet. 5. twiſe befoze./3-, 
and then it will be, 95 to be put in the. 20. place. 

Likewates in the. 21. place, 3 ſet. cc. ſeyng 21 
is compounde of. 3. and. 7. and. E. is the ligne to the 
thirde place, as b/z>.ſerueth foz the. 7. place, 

Maſter. What ſhall pou ſet in the. 8 4. plate? 

Scholar. 8 4. is compounde of, 2.2.3.7. therefoze 
his ſigne muſt be. c /ỹ⸗ 

Maſter. ow J lee,you are tunnyng incugh in 
this, and thcrefoze take here this table, foʒ a patrone: 
and then will we pzocede to the wozke of (/e nom⸗ 
bers compounde. 


The table for progreſbion Coſßile, 
Whiche maie increaſe it ſelf infinitely, 
Without any dif ficultie. 


—— — l___ —_— 


5. Tf I. 2. LE 4. 17 7. 5 jo, [11] 
dec. 888 E 


III 1 i e. 28. 
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60. Dei. 4 75 IT. 63. e 
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AJInthtis ta cC. and / are x of groundes: 
pie an of bee aboue them. Fo! of theſe 
thze, all thoſe other bee made. 
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0 CoſSike nombers compounde. 


. 


o 0/rike nombers compounde, are made 
We: by addition of. 2.02 moze ſimplc ce / 
of tkenombers together: 


56 e -—1—3.0.an0 
12 so foszthe in diuerle fozmes, whiche 
be infinite, Yowbeitfo2 betefneſſe, 
wel aſe compzehende, vnder theſame name (bicauſe 
of the like woꝛke) all other refdualles Coſtile, whiche be 
made by ſubtraction : as. 3. .. 4. . Andal- 
ſo thoſe that bee made by addition and ſubtraction, 
bothe together: As. 9. .. —. 4. 22.6. &. 
In whoſe numeration is no hardneſle. 
Scholar. Then your rules mate be the ſhoꝛter. 


Of Numeration. 
Maſter. 
Dis Namerationis eaſily vnderſtãde 
. bpadditian of ſfmple Co G ile. Foz 

© this is the fozme.6.5*—}—10.9. 
that is. 6. rr 
+ A Likcwates, S. cg. —. 1 l. 227 is 
"SET C4 Ss, Cubes and. 1 1, Zo. 
— 4 WS | Nolv foz refdualles , take theſe 
eramples.9.5 + F . 2. CE, whiche is. 9. Square? 
of Squares;ſaue-1 2. Cubes. Alſo. 4 V. 1 85 
that 16.4. urſolides, abatyng. i 5./quares. 

And foꝛ bothe to this is the fozme. | 
10. Squares of Squares, and. 6. Cubes, abatyng. 30. rotes. 

Scholar. This is platine. Foz ſo maie 3 8 


ſtande of all m_— 9, e 3.55. 8.9 
NG eee 1 mo2e. — 
e Not aſter. 


# 


nnen » . 


of Coſsike nombers. 


Maſter. Jt were moze oꝛderlp, to kepe the ſignes 
of moꝛe and leſſe in oꝛder, then to follo we the oꝛder of 
the ceß ile ſignes: bicauſe that addition, is oꝛderly pla⸗ 
ced befoze ſubtraction. So were it better to ſet theim 
thus 9.5 cr. 8.9. . Hobeit in deede 
all is one in theſe kinde of nombers, but not ſo mo⸗ 
ther Surde nombers, where the oꝛder folowcth of neceſ⸗ 
ſitie, as ſhall be declared in their place moze largely. 


Of Addition. 
DN addition, pou mult haue conſide⸗ 
ration of the Co/ike ſignes : fo2 noe 
7a other nomber, mate bee added into 
one, then ſoche as appertain to one 
gs 8 (ligne Coſsike, 
L—vog - A2às in vulgare denominations, 
r you doe not adde the nobers of ſhil⸗ 
lynges, to the nombers of pennics; but you toine ſhil⸗ 
lynges to ſhillinges, and pennics to pennies: t poun⸗ 
des to poundes, ſo in Co/Sike numbers, Cubes muſte bee 
ioined to (ubes, Squarerto Squares, and generally, like 
to like. | 
Stholar. Ik this be al,J ck marke it well inough. 
Maſter. There is ſomewhat moꝛe to be conſide⸗ 
red, that ik there bee any ſigne in the one nomber, 
whiche is not in the other, that ſcueralle figne with 
his nombcr, muſte bee ſette doune with his figure of 
=. 02. ag it ſtandeti there, 1 


And farther, begun thoſe twoo ſignes —+—- 
b hiche ber the figares of moꝛe and leſte, you 


muſt giue regarde, whether thei bee like oꝛ vnlike, in 
thoſe nombers that muſt be added: Fo2 it thet be like 
in nombers,of one denomination, then muſte thei ſo 
remain as ther be. But if thei be vnlike, euermoꝛe a- 


vate the fmaller nomber ol theim, that followe thoſe 
F U. tt, vnlike 


— 


© = 
3 2 
r ö! 
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vnlike ſignes, out ot the greater: and ſctte doune the 
reſte, with the ſigne ol the greater nomber. 

Scholar; By examples, J ſhall better concciue 
thoſe rules. 8 | 
Mater. Take theſe examples. 


] 0.52.9. I O. J. 1 2.9, | 
4 . F — . —. 8. 9. . + II IN * 8. 9, 


| 4. .-. 201. 1 ö 14 * —. 20 9. 75 


10.5. —. 12.9. * 10,5 | 
4 0 rr 8. 9, | f to Fo to 8.9, 


145——4 of 9. ö 14.5. —— 4 . 9, 


10. 55.——.8. 9. | 10. 5. 8.5. 
4. F.. 12.9. 4.57. —. 2.9. 


— OS TR 


1454.9. 45.4.7 


Here haue J varied one erample diuerũ p, to the in 
tente you maſe marke the vſe of pour rules in theim. 
Andfoz the reaſon of thoſe rules, you ſhall __ 

0 


fo Coſoike nombers. 


thoſe examples well. 

Fo2where in the firſte example , bothe ſignes are 
t, it muſt nedes be, that after the addition of the 
firſte nombers, the ſeconde muſte bee added with the 
ſigne, —+—. 

Jn the ſeconde example, where bothe the ſignes bc 
— . bitauſe there wanteth, 21.9.ofthe firſt. 1 0.5- 
Therfoze is it reaſon, that bothe thoſe wantes ſhould 
be ſette doune with the ſigne of. and ſo in the 
thirde and fourthe examples. 

In the fifth example, the ſeconde ſomme is not ful⸗ 
ly... but there wanteth of it. 8. 9, and thercfozcif 
pou put donne the. 4. fully, you muſt abate. S. out 
er the. I 2. 5. in the higher ſomme: and ſo of the other 
examples. 

But fo2 moꝛe pꝛactiſe, and better dectaration of the 
vic of them, here are other exaples , of moꝛe varietie. 


20. c. .—. 9. 5 120.29, 
15. e. —. foo —-—.16. ZD · 


35. .f. IA I 0 4+28 » 


I 6+ 5 7 .—-— 28 * 5.— . 6. * 


12. F * 2. & · 19.5. [ 
28. 57. —.—. 9.9. 4. F. 


In the firſte example of theſe.2. vou ſee. 12 O. 2 
with the ſigne of leſſe, to bee added with. 16. 2 
with the ſigne of moze: and therefo2e, ſeeyng the 
ſignes of one (o/rike denomination diſagree , J dooc 
ſubtrace the leſſer, out of the greater:and that. 1 o 4. 


Whiche remaiueth , J doe ſet doune with the ſigne of 
| N | U. ij. icde 


+ 
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leſſe, bicauſe the remainer is of that uomber, that 
bare that ſigne. 

And in the ſeconde exãple, the placyng of the ſigne 

— — befoze maketh nombers to bee ſette be⸗ 


fo2e ſquares: and ſo the like denominations, dooe not 


ſtande one ouer an other. Pct is the woozke dooen as 
if thei did ſtande eche ouer his lige. 

Scholar. J pꝛaie pou lette me trie mp cunnynge, 
with an example oz twoo, 


17.7 = .o. ce. 2. . 
16. FCC ——. 12. 5... 6. 5. 


16.5 cr. —17.8˙57.——1 acb. 
A=. 5.8.58. 


J (ct the example, as nombers came to my mynde: 
but { had almoſte ſet my ſelf on grounde: ſane that F 
called to remembꝛaunce, the compariſon that you 
made, to vulgare denominations of poundes, ſhillin⸗ 
ges, and pennies: and ſo was inſtructed to plate eue⸗ 
ry ſeueralle denomination ſtucrally. And to ſctte the 
greateſte denominatiõ firſt, t eche other in his oꝛder. 

Now will J pꝛoue an other example, oz twoo. 


3.5. 4. K.. 20. g. 
20. c. — 8. J. — . 6.7. 


3. J.. 24. K. . 8 5 


} > COL ..,. 4. 2 
Fc. ———6R—79 
555 9 


9 
* . 
* k 
\ 4 
"+. $ 


of Coſsike nombers. 


6. 3 10.28. 8.5. 
4. Aar 17. J. ee 
10.——. 3. 2.1.9.9. 


4. 5 ... 5. —.—. 6. 20. * 
8. «K Sf, 1+ 8 * F 


4. 7 aol . — . 8.04. ——. 3. . 
Maſter. You haue doen well: And foꝛ p2oofc of 
your wozke, pon mate in this arte not onely pꝛoue it, 
by the contrary kynde, as pou did in ndbers A/trafe, 
but alſo by the reſolution of all thoſe Coſike nombers 
into nobers Ab/zra#e, takyng any nomber foz a roote 
and then the Squares and Cubes. tc.acco2dingly. As here 
in this table,you mate bztefly ſec, but moꝛe largely in 
the table at the cande of nombers figuralle. 


Atable fortrialle by reſolution, 


of any woorke in this arte. 


ILL 
22 
2242 729 2787 

4 | 16 | 64 | 256 | 1924 | 4096 | 46334 


** 


4. 


.de ee 

278 121 1024 | | 
a$561_:|., 19683 __|.59949_ 1 
5556 [262144 |_1048576 1 


And ik this table in any parte, ſeme to ſhoztc mts | 
| , es | i | 


JK 
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litle:you matc haue recourſe to the table, at thecnde 
of figuralle nombers , whiche the rfoꝛe is made large 
and generalle:ſo that it maie well be called the frute 
full table, oꝛʒ table of eaſe. 8 | 
But now foz triall of the laſte example: 
firſte there is. 4. cv: foʒ whoſe roote J take 
Z. and therefoze thoſe, 4. c. make. 256, 256. 
whiche J ſette doune in uͤomber Ab/trafe, 2 
Nexte ts.5. ſquares, whiche accoꝛdyng to that 
roote, muſt nedes be.20.andthat.2 0. Jſette 288. 
doune alſo : and then.6.rootes, whiche make 
2. And all thet pelde. 28 8. and that is all the 
firſte ſomme. 
Then fo2 the ſeconde ſomme, J ſce firſte. 8. 
Cubes, whiche make. 6 4. to bee added. Then 32, 
foloweth. $.ſquares leſle, that is. 3 2. to her a- 20. 
to bee abated; So muſt J abate. 52. (fo: theim 
bothe) out of. 6 4. and then there reſteth but 64. 
1 2. whiche added vnto 288. of the firſt ſomme 2. 
doe pelde. 30 0, dy 12. 
Now it the totall agree with this, then is 88 
the woozke good. "19 
Foz triall whereof, J reſolue. . c. in⸗ 2 
tonomber Alſtracte, and thei will make. 256. 399 
then. 8. S. maketh. 6 4: whiche bothe velde 256 
32 0, Chen foloweth in theſame ſomme. 3. 5- 64 
and. 4. . to be abated. Che. 3. J. make. 12. — 2 
and the J. rootes pelde. 8. whiche together do * 
amounte to. 2 o. and that muſt bee abatcd fro 
theſaid ſomme of 32 o and then there remaineth one⸗ 
ly o o. agreable to the fozmer ſomme aboue the line. 
Scholar. This pzoofe JF like well: And 3 percetus 
that it would woozke the like, takyng fo2 the roote 
3-02 any other nomber,the p2oofe will ſuccede a like. 
Daſter. Nolv to make an eande of Addition, bi⸗ 
canſe 


4 
| | : 
a a 


U— ————————————— _JJ__—_ _}...___= _ & 
—_— 


— . — 


of Caſstke nowbers. 
cauſe you ſhall the better remember the rules of it, J 
will glue you them in this b2ice fazme, 
In greateneſſe like and ſignes alſ0, 
Adde like to like there — 5 no mo: 
And where the greatencſſe diſagree, 
Place eche by other ſencrally. 
with / fe gne of eche,as doeth require, 
But if t 5 nes vulike appere* 
Then from t be more abate the leſſe. 
The greater bis fine with the exceſſe. 
will male the ſomme, 
Of that addition. 
The proofe by reſoluyy 
Eche nomber into bus _ ng. 

This leſſon doeth containe the fozmer rules onelp 
in bꝛiet, and therefo2c neadeth no declaration:but the 
greateneſſe doeth betoken the (ie denomination, 
and ſignes betoken ſpecially. and. „the 
ſignes ot᷑ moꝛe and leſſe, and no other ſignes. ve 

Scholar. This bzief leſſon will hclpe memozie 
moche: and ſhall ſuffice foz the rules ot Addition. 


f Subtraction. 
MPaſter. 


Den fo: ſubtragton, this ſhall you 
ys: marke tn eſpectall:that when pour 
Ne, nombers are ſettc doune, after the 
Eun maner,firſtc the totall, and 1. Aule. 
then the dedugion: you ſhall conſi⸗ 
138 der wel, whether the ſignes ber 
5 + 25 92 *62 in the de⸗ 
— fe pol baue then muſtf at be ſubtrac- 


ted from the like aboue. 
Vů And if that ſomme in the Wr „that * the 2. Rule, 
:. igne 


3. N le, 


4. Rule, 


5. Rule, 
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figne bee greater then the nomber of the like 


guantitte ouer hym, with the like ſigne —j—. then 
abate the higher out of the longher , and wzite the 


reſte with this ligne -, | 

But tithe like quantitie in the totall, haue the 

ſigne - then adde bothe nombers together and 
ſet them vader the line with that ſigne——. 
And il the ſeconde ſomme (that is the deduction oz 
abatement) with any nomber, haue this ſignc of leſſe 
it maſt be accoumpted foꝛ moꝛe, and muſt be 
added to the like nomber oner it, ercepte the oucr nõ⸗ 
ber haue the ſigne ol leſſe alſo: Foz then muſt you as 
bate the leſſer, out of the greater, and ſette doune the 
reſte, with the ſigne of the greater nomber : whiche 
thet haue at this conferece:J mcane to regarde what 
the ſigne of the ſeconde ſomme is byeſttmation, and 
not by w2ityng,fo2 thei are contrary, 
Scholar. J ſee good reaſon in this: Fo2 in any as 
batemente, the mozcis abated , the leſſe by ſo moche 
ſhall remain: and the leſſe is abated , the moze docth 
remain by ſo moche, 

Maſter, Pet one thyng moꝛe is to bee marked, 
that if there be ſome denommations, in the one ſome 
that are not in the other, you ſhall marke in whiche 
ſomme thei bee. Foz if thei bee in the firſte,then ſhall 
thei kepe fill their owne ſigne. And if thet bee in the 
ſeconde ſomme , whiche is the deduction, then ſhall 
thei chaunge their ſigne to the contrary: But where 
ſocuer thei be, thei muſt be ſct in the remainer. 
Scholar. Jcan better vnderſtande pon , then re- 
membze thoſe rules. FE 

Paſter. Then take this bꝛiet᷑ leſſon, apter to bee 
remembzed, then to bee vnderſtande, but by the let⸗ 
ter befoze, and by the eramples folowyng. But me⸗ 
mozte liketh well ſoche aide. 

Ca 


, 


of Cole nombers. 
A brief rule of Subtraction. 


l. When ſignes and greateneſſe bathe agree, 
Your ALA. procedeth forthe commonly, 

2, But if thabatementegreater bee, 
T bexceſſe ſhall chaunge bis ſigne therby, 


. And where the fignes doe diſagree, | 

The higher ſigue muſt reſt due . gf „ ; 
And though the batemente be the greater, _ _ 
The reſte ftill ieneth hoi be ſommes together. 


Tf quantities doe di "uy 
® 17 ele 


| Place them with 
The totall kepet the e be bad, 


The batementeftll tochanhgrirglads\ 1" "| || 
Scholar. How ſome examples, will lighten theſe 
rules well. es 


Paſter. J will pꝛopounde the like, as J did in ad⸗ 
dition, to the intẽte you mate fudge the likeneſſe, and 
diuerũties in bothe ne Ss. 


| log —.1 2.9, | | | | 108.—— 8.5. 


— — —— - 0 
- 5 
— ———— * 4 Y 
* 


The te 


10. 5 rr. 1 5 8 10. 7 .— .. 8 . 9, 
4 F. — —.8. . 12 57 12.9 


6 MPS, | [ 8 5 — 4 8 2 O. 9, | 


. 
* 


10. So. W's 5 10. 1 ä 8.9. 
4 5. —— 8.9. \ * 4.5.——.12.9 


7 — — — 


* 


_ 
. 


4 
. 


The firite and thirde examples be very plaine:and 
in the ſeconde wherr 12+ ſhouldbee abated outof.s. 
there is. 4. to fewc:and therefo2eJ abate the higher, 
out of the loughex,andJ ſet daune. J. with thefgne 
of wantyng,o2 abatemente. 

In the faurthecrample.: bianuſe the higher nom⸗ 
ber is the leſſer, 3 doe ſubtrade him out of the nether, 


and kette donne tt reſtr⸗ n. with n contrary figne of 


— + 4 33245324446 | 

But in the. 4. later cramples;'where the ſignes do 
diſagree, tbe nöbers that followe the ſignes, are not 
ſubtrettted one from an other, but are added together: 
and thet take ſtill the highet ſigne. Bicauſe in value, 
the ol abatemente is contrary, to that it appea⸗ 
reth o bee. * . 

And fo2 your exerciſe, to make peu full pꝛompte in 
this arte, haue ſet fozthe moze examples. 


6:2, = —1210,9,| S. E. 
. DIC ——894. 


— 


786.9. f. ck. 89,90... cr. 
2 


* 


of CofSike nombers, 
3. $—+— . 22 1822. — 4 —.;. 5 
41 , Arora 3 . _ 12. —— 3-4 
6.5. —. 6. (6. 22... 


3. 55 — t .18. 2. ——. 10.9. 
8 I 2.20 ,—+—+ 8. 9. 


oP Fr * 72 TO [ 8. 9, 


4%½57.——. o. c. 6. N. 
F758 —— 12.5 ——. 3.9. 


4. Sp -E. cr... . 18.5 17 


Here in the firſte example, where J would abate 9 
cd. out of. 6. ce. J mate eaſily perceiue, that there are 
3. F. to fewc. And therefozc doe I ſette doune. 3. c. 
with this figne , whiche ſignifieth wante oz a- 
batemente: and the. 2. nombers that followe the vn- 
like ignes,J ſet doune bothe added into one: and put 
therto the ſigne of the totall oz ouermoſte ſomme. 

In the ſeconde example, there is the like woozke: 
Joꝛ in abatyng. 9. out of. S. finde. I. to ewe: that.]. 
doe J ſet doune with his denomination of, > :and 

the ſigne.——. 
And the nomber 8 9 thatfolowcth the ſigne 
in the ſeconde ſomme, ſtandeth in fozce as fog 
the tele is abated, the moꝛe muſt remain: therfoꝛe in 
the remainer , J ſet not the ſigne of moꝛe, befoꝛt that 
nomber of. $9. but JF put it in the firſte place of the 


ſomme: whiche place ot it (elf, ſigniſieth ſtill moze. 
X. iu. And 


— 


Proofe. 
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And bicauſe ouer that nomber 8 9. there are no nt- 
bers in the totall, therefoze J muſte putte doune that 
ſomme as it is, without addyng to it, oz abatyng fro 


Scholar Thoſe. 2. eramples might be ſet thus, as 
I thinke, bicauſe the places doe ſo require. 


6.0. —.1 2 OY, 
9. N. 4 Os 9. 
# — 3. C. .—. | 6 OY, 


— 


n 


I. ce. ——.8. . | 

Maſter. Remember pour ſelk well, and marke 
the remainer how it is witten. 

Scholar. J ſee my ownc oucrfighte: Foz no nom- 
ber mate begin, with ſigne of leſſe: and therfoze muff * 
their places be altered ot netellitie, and ſet in oꝛder as 
thei were befoze. 

Paſter. Then fo: all the reſte ofthe cramples,02 
any other like, J ſhall not ncade to giue yon anp far- 
ther inſtrucion: ſith that by theſe ſozmer, pou male 


ludge of all other. 


And fo2 the examination of your wozke,the trialle 
by reſolution doeth ſeruc here, as well as els wherc: 
rememb2yng onelp (as the o2der ofſubtraqion mate 
admoniſhe pou)that the ſomme of the totalle, whiche 
is the firſte fomme, mult counteruaile the other bothe 
ſommes:that is of the deduction,and of the remainer. 

So to trie the firfte example, takyng.3.fo2 a roote; 
6. e. make. G2. whiche J put to. 12 o. and it yeldeth 
282. Then in the ſeconde ſomme. 9. C. are. 2 43. 


whereof, 4 . muſt bee abated foz the ſigne fo 
8 


of Cofsike nombers. 


is that ſomme.2 03. Again in the remainer.ʒ. ce. are 
$1. whiche muſt bee abated out of. 1 6 o.and fo reſteth 
79. whiche with.2 03, doemakc.2 8 2. agreable with 
the firſte ſomme. 

Scholar. This doe J well vnderſtande, and pꝛaie 
pou to p20cede to multiplication, 


07 Multiplication. 


Maſter. 


N multiplication, there is no diffi⸗ 
2 Acultic, ſo that you dooc well marke 
be ſignes— and-——, whi⸗ 

che beyng bothe like, will haue the 
ſigne ſette in the totalle. and 
SL bepng vnltkc, thei will haue in the 

And like wales in diutſion — =. diuided by——- 
* 02chtrary wates ——— by. will alwates haue 
in the totalle : but —+— diuided by —1—-, oz 
by ———, will make alwate —+—, 

Mhiche rule fo2 ready remembzaunce, I haue gi⸗ 
uen pou here in meter. 

Tho that will multiplie, 
Or yet diuide trulie: 
ſhall like ſtill ts bane more, 
And miſlike leſſe in ſore. 
Their quantities dos kepe ſoche rate. 
That. MA. doeth adde:and. D. abate. 

Scholar. So meane pou, that like ſignes multi⸗ 
plied together, doe make mo2e,02 —{—: And vnlike 
ſines multiplied together, doe pelde leſſe, o2 . 

Baſter. So is the rule. But to go foꝛward now: 
of the nerte difficultte, as touchpng Coſike quantities 


that chaunge their denomination, W to 
ee 
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bee ſaied, then was taught in multiplication of nom⸗ 
bers co ile vncompounde , and in the table ſet fozthe 
fo2 the chaunge of their names, 

Scholar. J vnderſſande, that in multiplicatſcm 
(that is, M.) their figures muſt bee added. And in. D. 
(02 diuiſion)thei muſte bee abated, Thercfoze a fewe 
examples ſhall ſuffice fo2 the reſte. 

Maſter. Take theſe fo2 a pꝛeſidente, of all that 
woozke:by whiche you mate iudge of all other like. 


10. . . 9. ro —+— 42 o. 25. 
5. Fe. 2. —. 8.9. 
8. . 72.5 —. 16 0.. 

70. &... K. — .o. &. 
05 A ioo -e 
iy ce = = 160 


15.5 e...! 2.58. 
I 4. 8 + — 2.7 — .f. 
— 7 J. Fc. — . — 6 O. J 
30. 77 —— 24. cœ- 
2 210. Fr 168.58 oh 3 
210,53 —+=30 ſp —753C—-——16855 
| f 124. t. D. 7 


Scholar. J pertetue, that theſe woꝛkes doe appere 
moꝛe hard, then thei bee in derde, and thatbicauſe ol 
their ſtran fo:mes : but by vſe truſte to bee ac⸗ 
quaintcd auth them well inough. and therfoze J vill 
vegin with moze eaſte examples. As theſe ber, that 
folowe 


— — - ares 
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followe here, 
| 18. 5 .- —.20 9, 
If Zp — 4 0 9, ; 
| 72. 5˙ 8 O. J. 54 
y 27 o. . ——3 00 Zo » 
27 0A, —+—3007 72. &. 80. F. 


—_— —— 


I 6. DN I 4. . 

8. E. 7.9. 
—— 112. 98.2 . 

fp 11257 ; Te 4 
28/p — 112.5 —112.57.—— 98.22. 


And this J ſee farther now, that theſe woozkes 
ſeme moꝛe difficulte to looke on, then thei be in pꝛac⸗ 
tiſe, if a manne glue good hede to the ſignes, and the 
quantities. 

Maſter. Befoꝛe we go any farther, 3 will ſhe we 
you ſomewhat of tye reaſon, why the ſignes ought to 
chaunge. Ind that by twoo plaine woozkes,in nom⸗ 
bers Abſtrafte. As here faloweth. 


ER 


Where pou ſee that when | bbs Th 
I had multipited.1 6—+—12 | wank GY 
by2oitmade,32 0—F=240 G5 
that is in all. 6 0, 3 48. 

But bicauſe the multipli-|___ N0-—1--1240 
are ought not to be ſo moche l 
by 4 therfoꝛe it is reaſon, that that is. 448, 


I ſhall multiplie the higher ſomme by. 4. and abate 
that out of the fozmer totall, a 
Y. j. Whiche 
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Vl hiche thpng you ſce here docn by. 64. 

——, 48. whiche bothe make. 1 12, to bee deducted 

out of 5 Go. and ſo remaineth 44 $; The iuſte ſomme 
that commeth of that multiplication, 

Scholar. This J vnderſtande well: and 28. 
matic pꝛoue it in this ſozte. 16.—— . 12, 16. 
maketh. 28: and. 20. 4.16. 16. | 168, 
Then if J multipie. 28. bp. 1 6. it will pelde 
4 48. as the woozke here declareth. 

And hereby mate J iudge, of Coke nome | 472 
bers likewaies. 

Maſter. Pet one example moꝛc will J pzopound 
bicauſe { would put pou out of all doubte. Wherfozc 
marke this fozme of woozke. 


A 
| 4 0 


Here vou male ſee, that if 24. 5% 
the eſe . 24 RF. N 
wer multipliedby 15 it wonld —— * 
make. 36 O. + 45. that is — 
315. But it ought not to bee ſo ——:;; pt 
moche, but leſſe by. 2. tymes 900, at i 9 4 
24 that ig. 4$—6: 3.277 


btcanſe the multiplier doeth wante. 2. of. 15. 

And ſo abatpng. 42. 02. 48. „6. out of. 3 15. 
there reſteth. 2 7 z. whtche ts the iuſte toͤtall, when. 21 
is multiplied by. 1 3. wherby the multiplication 15 de⸗ 
clared to bee good. 

And foꝛ bicauſe that multiplied with 
doctl make : marke here, that pou mate not a⸗ 
bate fully. 4 8. but 4 $.—6, 

Then ſceyng in abatemente, the fignes in figure 
are contrary to their owne cſtimation and foꝛce:ther⸗ 
foꝛe that. 4.8. muſt be made and the be⸗ 
foze. 6. Ya into —+—, 


Scholar. 3 ſec it well, it muſt nedes be ſo, 

Fo2ifthet wereſet,to bee ſubtracted, then ſhould 

G whiche declareth that 42 
ſhould 


thei Hande o. 4 8. 


of Coſsike nombers. 
Gould bee abated, 

But when theſame nombers,are ſet emongeſle o⸗ 
ther to be added: as it is here in woꝛkyng of multipli⸗ 
cation, then muſt thei be witten thus. — 48—;-—& 
declaryng that if you abate. 48. you muſte adde. G. a- 
gain, bicauſe you abated.6.moze then you ought. 

Maſter. Pou vnderſtand it well. Wherfoze here 
will wee make an eande of multiplication: ſith there 
reſteth nothyng but the p2ovfe of it: whiche maie bee 
w2ought bp reſolution, of all the Cofike nombers, in⸗ 
tonombers Alſtracte, as in other kindes bcfoze, One⸗ 
ly confiderpng that the reſolutions of the firſt and ſe⸗ 
conde ſommes, muſt be added together. 

And therfoze if you liſte to pꝛoue the firſte example 
takyng.2.fo2 the roote, pou ſhall finde the firſte ſome 
$0,—+—36—+—4 o.that ts.156, And the ſeconde 
ſomme t8,2 0, ——4—,1 4. 8; thatis.26. The 
thirde ſomme ts, 1 60 —.— . 84 O. +00 4. 
„ 272.— +32 0, whiche makcth, 4 05 6. And 
ſo docth, 156. multiplied by. 26. 

Scholar. This mate J pꝛoue at any tyme; ſo that 
rou ſhall not nede to ſtate aboute it. 


Of Diniſion. 
Paſter. 


e Juiſion is nexte in oꝛder, and agre⸗ 
* D able in the generall rules:and hath 


; noe moze ſpeciall, then the very na- 
ture or the woozke doocth require. 
Lo as conternynge the ſignes ot 

and theſame oder is 
bere, as is in multiplication. And 


touchyng the C eile lignes, it is all one with that F 
ſaied in diuiſion of nombers Cofike vncompounde. 


Scholar. Then a febwe examples mate ſupplie the 
P.. declaration 


The profe o f 
mul tiplica- 


9 


1 


The Arte 


2 ok the bſe of the rules, with the pzacike 
dozke. 
Maſter. Take theſe foz pour purpoſe. 


A An example of the firſte woꝛke. 


6 | 
42. 5 37.8. —8 o. 2. r. 
G. 5 — —. . 2 * 


The remoupng of the diuiſoz, 
foz the ſetonde woozke. 


6 
2 N 80. . (2 - ior 
6 . 7 ——.8. 28. 


Che p2oofe in numbers Aitrabe, 
accoumptyng. 2.foz roote. 


3 480. 
192.5875... 320. (8 
24.— IS. 


480 
1 92—- -- i s- - 320. 8-20, 
2 4 9 — — 1 6. 


Theſame wozke in Here 3 haue not onelp parted 
2411 foame, the woozke, foz pour caſe in vn- 
derſtanding:but J haue alſo put 


againſt it, the declaration of the 
Y 4 : 2 (25 came, by reſolupng the fie 
nöbers, into nombers Abſtratte, 


And finally , J haue putte one example of theſame 
nombers, 


© 


of Coſike nombers, 


nombers,after the vulgare foʒme.all whiche, ; agree 
together:and vouche one an other. 
Scholar. Yet J pale pou woozke , one Frame 


moze. 
Paſter. Here is an other. 
¶ The firſte extraction 
ok the diuiſoꝛ. 
a. ce. AS. —{=209C——=2 4.5, (832 32. 
5. 5 .— — 5. 9, 
C The remoupnge foz- 
ward ofthe diutſoz, 
A s 55 - 2 24 (SN — 422 
5. .. 


The comp2obation of theſame by reſolu⸗ 
tion,accoumptyng ſtill.2.foʒ a roote, 


2 5 * 60-458. 
¶ The ſettyng fozward of the diuiſoz. 
auge -en agg. (12 84 — 8. 


— 
1 Pet ones again, 3 IP you wozke the 

e. 

Foz although J perſwade my ſelf, that 3 perceiue 
the woozke: pet would J ſee moze confirmation ot it, 
betoʒe J would be to conſtante in my perſuaſion. 

Walter, - Good adutſemete is euer ſure: but if you 
doubte, pour councelloure is not farre abſente. 

Scholar, I maie tufflp reioice thereof : But fo2 £- 
uerp mater to require ated, and neuer to trauell my 


alone witte, it night ſeme mere a "69 * 
V. iij. 0 


(128. 


— 


8E 
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ſo were it plaine babiſheneſle, to couet euerp mozſell, 
to be chawed befoꝛe hande, and put into my mouthe. 


Maſter. Then take this other example, in one 
platte complete: But with a caueat , to beware of to 
moche confidence, while you ſeme to flee doubtefulle 


baſtcrdlincſe, 


16, 
3585 165.— bc O. - 


9 /a- * 


2. CC -. 2. CTA, 


Scholar. Now haue J, that J looked fo. 
Maſter. Softe, lette vs tric this woozke, as wee 
haue doen the other: befoze we goe from it. 
Scholar. J pꝛaie pou let me doe it. 
Palter, With a good will. 1h e 
64 | 16 | Scholar. 3 kepe ſtill the old roote 
14 | 30 2. Then is the. 3>cT. G A: whiche be⸗ 
— ing multipled bp. 1.4. maketh. 896. 
256 | 480 and ſo. 3 O. 5· . doe velde. 480. And 


24 16. ſquares make. 6 4. All thei toge⸗ 
896 ther pelde. 14 40. 

The reſte ofthe numbers, muſt be abated, 896 

bicauſe ofthe ſignes .. and thei make 480 

32 g 24. Foz cuerp. 5 . is. 52. and 64 

6 6 then. 6. times that, that makeh ——- 

192. whereunto 3 put. 48. foz 144 © 


192. | 48. |6;Cubes; and ſo haue J. 24 o. to be aba⸗ 

ted out of. 4 4 ©, and then remaineth. 200, foz the 

dimdende. The diuiſoz is but.2 o.ſith.2. . 

are. 1 G. and. 2. rootes make. 4, 1440 
It à diuide now. 12 00, by.20, 242 


: N 56 the quotiente will be. 6 o. agreably 1290 
to the fozmer quetiente, o/. c e 6 
nd 


Ic 
„* — 3 . 


of Coſsike nombers. 


And. S. rootes yelde, 16. that is. 7 2. From whiche J 
mult abate.3. . that is.i 2. And then it is tuſte, 6 o. 

Paſter. This is well doen. | 

Scholar, Peaſure,J am perfete:tnongh , in this 
fate of diuiſion, 4trowe; . 

Maſter. Pou doe well to doubt. 

Scholar. J thinke my ſelf ſure. without doubte: 
As by one oꝛ twoo examples, J will declare. 

And firſt J take this no ber 322 / -I 3>cZ 
A2. c .=. . HzO. to be divided 
1 14.5... · wherefoze J ſette them doune 
thus. 


n 


t 117.52 | 


4 24 Ce == 15 5 
And ünde the firſte quoriente to bee. 23. . by 
whiche J multiplie the diuiſoz, and it taketh awaie 
all the nombers ouer it: Mherekoꝛe J (ct the diuiſo: 
fo ward, finde 3 zo .fo2 the quotionte, whiche J mul- 
tiplie into the diatſo2, t it maketh 42 <e—+—1 55, 
wherby J am at a ſkate. oz although J ſec in the di- 
* uidende,the like nombers, yet the ſigne of de⸗ 
clareth, that it is not poſſible, to abate this newe nõ⸗ 
ber thens: ſeyng 42. E. is leſſe then naughte. 
Maſter. @Dherefoze conſider it, in choſpng pour 
ſuotiente: and giue pour quotiente the like ſigne. 
Scholar. But then riſeth an other doubte. Foz 
there will be —. 5. . whiche diſagreeth in ſigne 
from the nomber ouer it. | 
Maſter. Pet male you ſubtracte it well inoughe, 
ik you haue not fo2gotten, pour rules of ſubtracton. 
Scholar. Now J dooe better remember my ſelk: 
that by good reaſon, J muſt leaue as a remainer, not 
onely the whole nomber ouer it, whiche is. 69. 7 
| Ke ut 


_— W — 7 — WIEN. 
42 &—+—6952—i—3 028 23/F—+—3 8 
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but J muſt adde therto. 1 5. .. moꝛe. 

So ſhall 3 cancell the. 6 Y. and ſet ouer it. 8 4. And 
then doe J remoue the diuiſoz fozward,ſettyng 14 3- 
vnder. 8 4. S'. and the reſte in oꝛder, whereby z per- 
teiue, that the newe zuotiente will be. —. 6. 9, 


£ 84. | 
Naa. MZ —H5S „„ (3/5 =P 
14. ns E. *. -i. e. 
e dec IF. 
8 4.5 ˙%êk IA . 
I 4. 5 .— .J. 28. 


TA hiche quotiente J doe multiplie into the diniſoz, 
and it doeth make. 8 4. fer er o. 0. agreable to 
the ſomme ouer it. And lo there remainieth nothyng. 
Mater. Pou haue dooen well. But in choſynge 
pour dintdende, and the diuiſoz, your lucke was bet⸗ 
ter then your cunnyng. 

Scholar, That ſhall J pzone againe, by an other 
example, takpn alſo at all aduentures. 

2 would diuide this ſomme. 

1 6. c. —.2 o. . —. 2.9 8.5. by 
4. F. 2. · And therfoze J ſet theun doune in 
oz der thus. 


16. . C- 2-1 87.0. 
4. F. 2.58. \ 


And firſte J ſee, that. 4. is tontained in. 16. fower 

tymes: and ſo mate 3 finde. 2. in any other nombers 

And bicauſe the. 4. in the diuiſoꝛ are.. and the 16 

to bee diuided, art. c. attoꝛdyng to the foꝛmer rus 

les, q finde the newe denomination ceſ ie to way 
w 


of Coſike nombers. 

whiche J ſet in the quotient with 4 and ſo is {t. 4.5%» 

Then ſale J. 4.3- z--multiplicd by.. 5. do make 
16 and thcrfoze cleareth and conſuimigth al that 
ſome ouer it, Then farther ſaic J 4.5-5-,multipticy 
by. 2. 25 · doc yelde.8./5>: But J lce noc ſoche dens⸗ 
mination in the diuidende. 

Maſter. Then male pou percciue, that you hauc 
miſled. 

Scholar. Why ſir, I thinke q ought to doe as you 
did: that is to multiplie the 3uotiente into cue rp parte 


of the diuiſoz. 
Haſter. That is true: but 3 wil detecte the faute 


bnto you. And that is this. 

That all nombers Cofikes tompounde, tan not bee 
diuided ozderly , by diuiſoꝛs tompounde. And thoſe 
that tan ber diuided, will not receiue any other diul⸗ 
ſoʒ of theſame kinde, but one of. 2. nombers, by mut- 
tiplication of whiche, it was made: and ſo the other of 
thoſe. 2. ſhall be the guot iente: As it came to paſſe in all 
thoſe. 3. examples, which JI (ct fozthe, And thereſoꝛe it 
5 loſte laboure, to goe aboute to diuide theim in that 
02te, 

Scholar. Then are there but fewe nombers of 
files compounde, that mate be diuided. 

Paſter. So many men ſaie. But J ſale thereto, 
that though many of them can not be diuided, bplike 
nombers Cofiikes copounde, pet are there many thou- 
ſandes,that mate be ſo diuided. 

And again I ſaie, that all ſoꝛtes of theim,mate bee 
diuided, by an Ab/ffra# nomber. And alſo any of them 
male be dinided,by conuerſion into a fraction: And ſo 


mate pour example be (ct thus, 
| 6, I OE —H—2 O. 5 oF — 5. 


4.5˙.— — 
7.1. And 
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And in all other caſes like,ſctte the dfuſdende ouer 
a line, and the diuiſo2 vnder theſame line, and ſo is 
pour diuiſion eanded: and this is the reddicſte wate, 
and the moſte indiffercnte,in all ſoche nombers. 

Scholar. That is ſone learned. And therfoze nea⸗ 
deth no moare examples. 

It is like in nombers 4 ratte, when the greater 
nomber,docth diuide the leller. As.. diuided by. l. 
maketh =. 

Maſter. Somewhat like it is. Howbeit here is a 
wooꝛke moare like thcrevnto,as when we ſhould di⸗ 
mde the leſſer ceßile nomber, by the greater, foz then 
we muſt [ct them in that fozme. 0. 6. & · diuided by 
7. K. ſhall be ſet thus: 55. And. 2 o. &. diuided by 
. muſt ſtande in this maner: . 5 

Scholar. Why?2 o. maie be diuided by. 5. 

, Maſter. But. c. can not be diuided by /x-, And 
in Coſike nombers, the chick regard is to be had, to the 
(ofiike ugnes. 

Scholar. Then, as fo2 any other fozme , of regu- 
lare dinifion,here is none. 

Maſter. Noe, excepte pour diuiſoꝛ, bee a nomber 
Abſtracte: On at the leaſte, if it haue one onely Cofiike 
ſigne, and be vncompounde, that ſigne muſt be other 
equalle,o; leſſer then the leaſte CoFike ſigne, in the di⸗ 
uidende. | 

Foz ſo. 6 O. 5 cd — 4 8 CJ — I 8. F · maie 
bee diuded by any nomber, hauyng one of theſe. z. ũ⸗ 
gnes Coflike. 5. zo .9. | | 

Scholar. J vndcrftandit well. Foz. q.. is the laſte 
figne in the diuidende: And. . and. 9. arc not onelp 
leſte then it, but alſo, J leaũcth the nomber, as if it 
were a nomber Abſtratte. 

So il J would diuide your nomber, alſigned by 
40. 3; the zuotiente would bee thus. 


6 O. Z' 


of CoſSike nombers. 


S e - 48 t -S U- p—{—1;z —{—/9, 


405 40. 40. & 


Maſter. Befoꝛe we eande this wozke of diuiſion, 
J will admoniſhe you, ot one caſie aied, in the dtwiſis 
of diuerſe nombers. And that 1s, to conſider, whether 
pour diuidende, doe omit any Ceſie denominations, 
betwene them, whiche it hath, Fo2 if it doe, you muſt 
pet ſupplie their roomes , with ſignes and Ciphers. 
As by example, pou ſhall vnderſtande. 

J require to haue this nomber.8.c@.—+—6 4.9. 
diuided by.2 22. —. 4. 9. 

Scholar. Tyat will J doe quickelp. Foꝛ 3 lee. 4. 
will be the firſtc quotiente and his denomination will 


be. . ſith. e. diuided by, . doc make. F-. 
But firſte 3 ſette doune the nombers oꝛderly. And 


then J multiplie the diui⸗ 
ſo2 by the quotiente, there 8. ct —6 4.5. (4. 5˙ 
riſeth. 8. Q.. 16.5. 2.577 . 4. 9. 


— wu 


Maſter. Stande pou boos 
now amaſed, fo2 all your 8.CC 16.55 
greate tonfidente:? You ſee that por can not finde any 


8. in the diuidende. Therfoze (ct doune the nomber 
as J told pou befoze, in this ſozte. 


sz 
J. ct. o. .. o. 2. 46. f. (4.3. 
2. *. —. 4, 9, 


II" 


S. c ——.16.9. 
And then take theſame quoties? that you did, and 
I linde the remainer to be.. 6. . M herefoꝛe 


J doe again ſette fozward the diniſoꝛ? And find e the 
fuotieute to bee 8. . by whiche J multiple the 
2. u. diutſoz, 


L 


* 
— 
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batyng the.1 6. F. the re I that ts, n . 32. * 


ſhall be the remainer with the ſigne hy the rũle 


of ſubtraction, 


————p——R 


c 


1 


—pp— ag +6445 —8%2,—i—169. 


2.4.9. 
25% — 4.9. 


Then vnder that remainer, J remoue the dfuiſo2, 
and finde the newe quetiente to bee 16.9. And 
ſo is the nomber clerelp conſumed. 

Scholar. If J foꝛgette any parte of this, J am de- 
teiued to foule. 

Maſter. Then haue pou learned this parte, well 
inough, fo; this tyme. And therfoꝛe will we go fozth 
vnto fractions , whiche partly were omitted befoze, 
and partly are compounde of them ſelf, 


Of fractions, and their numeration, 


Kacions of this kinde appere ſim⸗ 
ple: and pet are ſcante ſo to bee iud⸗ 
Iged: as 3 betokeneth 4. 5. to bee 
Ea 8 

diuided by? 3. C. Like waies this 
7 taaid: & doeth impozt that 12/5 
155 Wee mulſte bee diuided by. 5. 5 c. But 
Den 


betokeneth. 0.3-.to bee parted 


into. 19. poꝛtions. 
And here ſhall you note, the doubtfull fozme, that 
many menne in this arte vſe, whiche waite that laſte 
fraction thus. . where as this fractd docth repꝛe⸗ 
ſent; of a ſquare:and not 1 0.x->to be diuided by. 9. 
Scholar. Bicauſe you ſate, that ſome doc ſo vie it. 
and. 


of CoſSike nombers, 


and J would gladly excuſe all good waiters : J mate 
ſaie fo2 them that as in vulgare nombers, when, 1 0, 
ſhould be diuided by 1 9, And is ſet thus; it docth im- 
poꝛte bothe that. 1 o.is diuided into. 19, andalſo that 
euerp poztion of thoſe. 19.1s 3 of an vnitic : ſo that if 
o.. ſhould be parted emongeſt. 1 9.men, cucry man 
ſhould haue of. I. l. | 

Maſter. Pour wozdes haue ſo moche appcraſice 
that thct mate perſuade hym, that is not very pꝛeciſe 
in termes, eſpccially ſcyng there is no other quotiente 
there, but theſame nomber. But as the ſomme of 
1 0. t. bepng diuided by. 1 9. is farre moze then ©? of an 
bnitie: 59. l 9.3>.to bee diuided by. 19. differ moche 
' from; ot a ſquare, Foz the one is 1 9. tymes ſo moche 
as the other. And therfoze onghte to haue a diſtincte 
ſoʒme in waityng. 

R 'Schotar. Then pou would haue me to wzite the 
ſo, that: of a Square, ſhould haue the ſigne againſt 
the line, as here is ſet : and when J would repꝛe⸗ 

ent. o.. diuided by. 19. J ſhall wateit thus. *. 
with the ügne aboue the line. | 
Paſter. Pou male ſee their agremente, and thel 
differente by reſolution, in this maner :; will make 
j attoumptynge.2. foza roote,and j . maketh ;; of 
4.0353 of.. : 

*- Again,accoumptyng.3. fo2 the roote, then; yel- 
deth 3 ; and 2x3» maketh ; of an vnitie:ſo thei appere 
to bee equall i valewe by reduction. 

But now mate pou ſee, that the one doeth betoken 

the firſte nober, whiche is to be diuided: and the other 
doeth ſigniſie the guotiente of the diuiſion: and ſo are 
thei diſtincte in office and nature. But bicauſe by re⸗ 
folutto,theone tourneth into the other, therfoꝛe ma⸗ 
ny men atcoumpt them as one. Ho beit, we ſtand to 
longe aboute this, conſideryg the erroure, is not als 


wales daungerous. 8 
— 2. ii. But 
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But their ouerſighte is moꝛe daungerons,whiche 
miſplace the ſigne, when it ſhould bee ſette vnder the 
line: as a greate ctcrke doeth (except J ſhall foz his ex⸗ 
ruſe, unpute the laulte to the pzinter)foz he meaning 
to diuide. 3. by. 7. 3- F-- watteth it thus. q: x · where 
he ſhould waite it thus. :and againe, myndyng to 
diuide. 7. by.3.5- >. he wiiteth it thus / · where 
Scholar. This faultc is manifcfte , and detecteth 
the firſte negligence: Foz 43> ʒ · doeth make in nom 
ber, after the fozmer reſolution . I and. J dooeth 
make. 27 5 | 

Maſter. Mell, ſeyng pou perceiue the faulte, we 
will ſtande no longer aboute it. Zherfoze to pꝛotede 
diſtinaly and certainly, whether that fraction be com 
pounde, o2fimple , where the numeratoz is a Cofike 
nomber , and the dcnominatoz, a nomber abſolute, 
vet mate you boldly thinke, thatfracicn'to ber com 
poande, whoſe numeratoꝛ is a nomber ite atidt 
denomnato; an other Chi of unlike ügne: as. 
and *. 120? 2% if; 280 ; OO 

Petas in nombers Abſtrade, it maſe ſeme molle 
aptly to bee called a fradion, when the numeratoꝛ, is 
leſſer, then the denominatoꝛ, ſo in nombers Cofiike, 
moſtc aptip the ũgne of the denominatoz , ſhculd bes 
the greater. Yet bothe fozmes come in vſe. . 

And foꝛbicauſe eaſimeſſe in woꝛkyng, doeth oftens 
times hing certaintie with it be foze we take in hã de 
the addition offractons , 7 thinke it good to ſpcaks 
ſomi what of Reduction, to an other denomination, 
So that you fozgctte not, that any. 2. nombers Coflike 
compounde, with a line betwene them, mas be called 


J. . — . 8. . * 6. g. to bee diuide d by 


Examples of N umeration. 
5.57... 12. G. and ſo of other like. 


Of Redudlion of ſractians. 


— Kactions (, not oncly in their 

nombers, but alſo in their ſignes 

7 ate be reducedto other valutions, 

4 and namely to their leaſte termes, 

and pet continue ſlill in one pzopoz- 

anne — betwcne the numeratoz , and 

52RD nominato;. 

0 mate bee reduced to :fo2 fo high as, & 

is aboue . . that is in the thirde place from it: So is 
5 · in the third? place aboue. = . 

gane. F. by reduction docth make 177 : And ſo 


22. —— 8 —<_ 11 bee by reduction, 
UE — it —j—$——— : 


Le ens JR}: 
And ſo in all other fradions, where thc nombers bee 


commenſurable. 


But ik any one nomber, bee incomenſurable with 
the other, then can there be made no reduction in the 
nombcrs. pct in the gnes Co/sike, there mate be a re- 
duction, other to greater, oz to ſmaller ſignes: Foz 
thoſc ſignes be euer commenſurable. 

And there is no exception, but thei mate bee redu⸗ 
cod to ſmaller quantities, ercepte any one quantitie 
of theim bee. 9. that is a nomber, Foz that can bee no 
ſmaller. And therfoꝛe none other mate be altered, ſith 
euerp one muſt be abated alike. 

And looke how moche, the ſmalleſte quantitie of 
that fraction, is aboue a number, ſo moche mate thet 
all bee abated: fo2 thei are neuer reduced to the ſmal⸗ 


leſte, till one of them be a nomber. - 
Scholar. Ind why mate not this reductfon, ſerue 
toꝛ wholc Cle nombers? | 


Paſter. Bicaule the whole nomber, doeth not cd 


a 


Reduftion in 
ſignes onely 


Reduftion in 
nobers onely 


The Arte 
ſiſt of a pꝛopoꝛtion, as the fracion doeth, and ſo maie 
bee expꝛeſſed in diuerſe termes ; but it (mpozteth one 
ſomme ccrtaine , whiche mate nother bee tncreaſed, 
no2 dccreaſcd,but it will chaunge his vale we, and al- 
tcr his office, 

And it J ſaic: a foote is : of a parde, Jmrate ſaie as 
truelp, increaſyng bothe nombers, in the like pꝛopoꝛ:⸗ 
tion, a foote is 4 of a parde:oʒ in leſſer termes:a foote - 
is of a parde. 

But when J ſafe in whole nomber, a parde is .;. 

foote, oꝛ a foote is. I 2. pnches, I ſatc truelp: and if J 
doe increaſe oʒ abate any of thoſe nombers, mp woz⸗ 
des will be falſe, 
————] . q. by reaſon of bothe nombers and fignes, 
there might bee a reduction, pet bicauſe it is a whole 
noͤber, it ſhould ther by bee abated moche: as here you 
mate ſee. 4. cc. 3.280. f. H. whiche by re- 
ſolution into vulgare noͤmbers, 2. bepng ſette as the 
roote, docth make. 32—+—6. q. that (8.3 3. and 
the other nomber befoze, darth pelde hy the like reſo⸗ 
lution. 256-48. —. 40. that is. 2 6 4. and is 
8.tymes ſo moche as the other. 

Scholar. J perceiue nobo good reaſon, why redu⸗ 
ctton ſerueth foz fractions onelp. And it there bee noe 
moꝛe difficultie in it, then you haue declared , Jean: 
wozke it caſilp. | 

Fo; other the reduction c6ſiſteth in the ſignes Co/ 


le onelp, as ;/Zwhere the nombers bee vncommen⸗ 


ſurable, and therfoze can not bee altered to any lefſer 
termes. But the fignes C/5ike mate bee abated by. 3, 
denominations:ſeyng the ſmalleſte of them, is ſo ma- 
ny in oꝛder abouc. . And thcrfoze it mate be reduced 
to 35. 

Other cls ſecondarily, the reduction conſifteth in 
the nomders oncly, when the nombers be my" 

cance, 


of Coſoike nombers, 
tante. And the ſigncs Coſike bee all redy at the leaſte: 
as when one oftheun is. 9. So f will bee reduced 
to. >, 
£ | | 
D2 els thirdly, the reduction mate bee wzoughte, Nation ir 
bothe in ſignes, and alſo in nombers. When all the fenes and 


C 


ſignes be aboue. . and the nombers be communicant\,,\,he15e;. 
©0;; mate be reduced well vnto. s 
Matter. Pet one foꝛme of reduction moꝛe, J will ot her 
ſhowe pou, where not onelp the like woozke mate be, „tion. 
but alſo the nomber mate be bꝛoughte from his com- 
poſition, to a moze ſimplicitie, by abatyng ſome of 
his partes. 
As this nomber = = maie bee reduced, 


firſte by his nombers to 


3 50 

Sccondarily,by his ſignes it mate be altered thus. 
122271 
die 

Thirdelp, by abatynge the nombers, that followe 
ſigne of compoſitiocthat is—}—) it mate be bꝛought 
to. 4% + 02+ 155 + whiche fractions, kepe the (elf ſame 
pꝛopoztion, that the firſte fraction did. 

Ltkewatcs with the ſigne of ———.nombers reſi⸗ 
dualles,malc bee reduced, As. 1 will bee 
reduced, as the other was to z. 

Scholar. This is vnto me a marueilouſe mater, 
that thoſe, 2. contrary nombers, ſhould be reduced to 
one fraction. 

Paſter, The like happencth in vulgare nom- 
bers. Foz. . will bee reduced to +. Foz firſte 


+. 


ten thus. 


Aa j. 


The Arte 
If the proportion of the abatemente vnto as 
batemente be,as the whole is in proportion to the 


whole. Then ſhallthe reſidue bee in like proj 


tion to the reſidue,asthe whole is to the whole. 


That is in the laſte example. As. 1 8. is vnto.2 4. ſo 
is 6 vnto 8. Therfoze ſhall 12 be to 16. as 18. is to 24. 

And foz to exerciſe pou the better, loe, here are one 
oz twoo examples moze, of the like reduction. 

s maketh 7 0272, Again e 
veldcth 32! 0257, | 

But this muſte you farther marke, that in (ile 
nombers, not onelp the nombers , but alſo the Coſiike 
ſigncs mult bee, accoꝛdyng to Exc/:des pꝛopoſition. 

Scholar, That doe J ſee. 

Fg? in the laſte example: As. J. is to. x, ſo.zp .fs 
to, CY + 

And in the nexte example befoze; As. &. is to.. 
ſo is. .. to. x» 7 
f Wee, n the other examples, as cQ is to .cc 
p 0 18. to. . 

Al thts 1 8500 and reaſonable. | 

Paſter. Now doe you ſee, bothe the maner of re- 
duction, and alſo ſome reaſon foꝛ it. Therfoze JF will 
paocede, to declare the woozke of Addition. 


Of Addition and Subtraction. 


N Addition there is nothynge moare, 
then pou haue learned befoze ; Foz as 
; foʒ the multiplications of the denomi⸗ 
7-44] natozs together, and then croſſe wates 
with the numeratoz of thother, is tuſtc 

— agreable with the reductions of Ab⸗ 
ſtracte fractions , to bzyng theim to one common de- 
nominato: 


N 


3 


"OD 


of Coſdikenombers— 
nominatoz. 


And then the numcrato2s added together, door 
make the newe numeratoz in addition. 

And like waies the leſſer numerato2,ſubtrarned fro 
the other, doeth make the numeratoꝛ in ſubtraction: 
wherfoze a fewe examples mate ſuffice. 


Examplesof Addition. 


63. 48. 
That is in ſmal⸗ 2 0.5˙— 21.28. 
ler termes. 24. 


Here pou fee how the. 2. fradions be ſette betwene 
2, lines: and vnder the nethermoſte line, is ſette the 
newe denominatoꝛ: and ouer the higher line, are ſet 
the. 2.newe numeratozs topned in one. 

The firſte of them, can not be reduced to any ſmal⸗ 
ler termes, bicauſe the nombers be not all. 3. comme- 
ſurable:+ the denominatoꝛ, alſo is a nomber Abſtract. 

The ſeconde hath alſo a nomber Ab/#ra#e foꝛ his 
denominatoꝛ, and therfoze there can be noe reduction 
in ſignes: but the nombers all. 3, beyng commenſura- 
ble, diutſible by.2.mate be reduced, as there you ſee. 


More examples of Addition. 


16/7 .——.4. &. 
De. . // 
20. . 20. . 
WES. 2a 5 2 & 


| . The Arte 
That is in ſmal- 4.5%.——. 1.9. 
ler termes. "7.0; " 


+ 


here is noe multiplication wzoughte , bicauſe the 
denominatoꝛs are like. 


Another Example o,. Addition. 


5. .. 20. &. Iſs 
cd. ; . N＋.— 949. 


2 yh, 6-c@ ct. 
6. ct cd. 
That is in le⸗ 5. . —. 20.5. 3. 
ſer termes. ee 


Here is noe multiplication , noz reduction to one 
common denominato2:ſith thet bee one all readp:no- 
ther can the nombers be reduced, to any other leſſer: 
but the quantities onelp be reduced as pou ſee. 

Scholar. J pꝛaie you let me pꝛoue. 


Another Example. 
 80.bſg-—{+903xe—+—60z3<te 


39/F+ 


8. "s uf FEEL F 6. C. hi 3. Fs 5 
8 g 10. 3, 1 
We 110. /. That is 


Palter, Parke pour wozke well, befoze pou re- 
duce it. 

Scholar. JI (ce mp faulte: haue ſette.2. nombers 
ſcuerally, with one ſigne (/e: by reaſon J did not 
foʒeſee, that. ce. multiplied with. cd. doeth * 
_ 1 


of Coſsike nombers. 


like quantitie,as.x> q . multiplied by. z-, Therefoze 
it ſhould be thus. 8 8 80 


80. ½7 .. Io. &. 
hey 110. / = 


Mhiche maie bee reduced, by mcane of the nom- 
bers, to this ſomme. 


8.7/5. —. FP CL ——3/Fe 
Wy 11.) N. 


And now conſiderpng the Co/5ike ſignes, and wo2- 
kyng as J haue marked pou to dooe: That is to abate 
the leaſte ſigne, out of theim all: bicauſe. /F-. is here 
the leaſte, J abate it out of. /. and there refteth. z>, 
and ſo doing with the other ig ne. · E. there remai⸗ 
neth. t then / out of /x> doeth leaue. . oz nõber: 
So will the fraction bee thus: = ee bp 
reduction in ſignes and nombers alſo, 

Paſter. Seyng you haue ſo well marked the re- 
duction of the ſignes ( whiche followeth the fo2me, 
taught befoze in diuiſton) J thinke it not nedefull, to 
ſtate any longer aboute this. | 

Mherkoꝛe we will goe fozward to ſubtraction, af- 
ter that J haue admoniſhed pou of fractions, in appe⸗ 
raunce ſimple, whiche in deede by addition, bee come 
tompounde. As this . added to . mate firſte be 
added by the common figne of addition, thus. 
40e. . a ʒe · whiche by reduction, vnto one deno- 
mination, wil be thus witten. 

But as this is eaſie inough to vnderſtand, ſo maie 
it helpe often times, fo2 ſpedie woꝛke, as well in addi⸗ 
tio, as in ſubtractiõ, by the onely addyng of the ſigne. 


3 0%/ỹ.. 


As if I would ſubtracte this fraction; q . out of Subtract on. 


Aa. iii. ect. 


The Arte 


. J maie walte it thus. c. 
Add ſo is the Subtraction — 80 | 

Pet mate you reduce theim, to one denomination, 
if you will, after theſame fo2me, as you did in additi⸗ 
on. And then will it bee. . whiche can 
not bee reduced to any ſmaller termes, bicauſe the 
nombers are not commenſurable : and one of theim 
(that is to ſaie, the denominato:) is a nomber AbſtraS 

Scholar. J ſec in this, there is no difference from 
Addition, but in the ſignes. . — and. -wber- 
fo2c J will pꝛoue an other example, by pour leaue. 

J would ſubtractc4/z>-out of, + 8 85 and it will 
bee at the firſte : 35. · And by reduction 
==. 

Maſter. Pour woozke is well doen, accozdyng to 
your firſte meanyng : But as the numcratoz of this 
laſte reduction doeth declare, it can not bee well, that 
15./5-.mate bee abated out of. 1 6.3,- x-, Foz the grea⸗ 
ter abſolutely, can not well be abated out of the leſs 
ſer:and therfoze you might rather haue abated ? 35 
out of, 2/5= | 

Scholar. I ſee it well now:fo2 the /:. is alwates 
double o2 triple, oꝛ yet moze tymes greater, then the 
3* & · Bicauſe the. . commeth by multiplication of 
the d by his firlte roote, | | 

Mater. Pet here in is diſcretion to be bſed,foz in 
fractions, ſometyme the nomber of the greater ſigne 
mate be the leſſer. As foz example / is leſſer then 
ZF &. as by reſolution you mate pꝛoũe, accompting 
2. foʒ the common roote, 

Scholar. 2. beyng the roote.32.is the./ . and his 
z maketh. 6. then. 4 5. beeyng. 12, dooeth appere 
double to it:and therefoze greater by moche. 

It 3 doe by the like reſolutis,p2oue the other frac- 
tions befoze, 1 bee. 2 4:and+ z 3. will bee 
123: whiche1s leſſer moche. 

Da, 


of CoſSike nombers. 

20, J percetue the greatneſſe and ſmalneſſe of the 
fractions,mult be conſidered,as well in the nombers 
as in the Cſfike ſignes, And farther, if their fractions 
be nigh of one greateneſſe, oꝛ the fraction of the lefſer 
ſigne the greater, then can not the ſubtraction, ap- 
peare reaſonable. | 

Paſter. That is truc,ifthoſe.2. fractions ſtande 
alonc:els beyng partes ofother nombers, it mate ap- 
peare reaſonable inough. As in this example of com- 
pounde fractions. c.. mate bee abated 
out + ce. · and pet in the abatemente afs 
ter - not onely the nomber + is greater, then 
in the other, but alſo, the Coſke ſigne. . is greater 
then the other Cie r 

Scholar. J conſider it to be ſo:and yet + cœ. doeth 
ſo moche excede . that it ſupplieth ſufficiently the 
other defaulte:els could it not be well doen, 

But foꝛ this woozke,J muſt craue pour helpe: bi⸗ 
cauſe J haue not ſeen the like. 

Paſter. Pou mate doe in this, as J ſaied befoze, 
generally foz all ſubtractions. 

Set doune bothe nombers in due ozder, ſo that the 
abatemente dooe folowe in oꝛder:and putte betwene 
them the ſigne of ſubtraction:as thus. 
2c. .- -; 
Hobwbeit, ik you will firſte reduce every copounde 
fraction, into one fraction, it will ſeme moze apte. 
As thus. .. : · beyng reduced by additio 
will make ==Z—., and by farther reduction of 
nombers. t. Likewates +. .. — 42 3. 
will make by the firſte addition... = t. and by 
farther reduction t=. 

Now topne theim together, with the ſigne of ſub⸗ 


traction, and thei will ſtande thus. 
Ant E ——— =. 


7 


Scholar. 


* 
by o 
. 


The Arte 


' &cholar, This docth appeare verte ſtraunge vn⸗ 
to me: but by vſe J ſhall finde it moze familtare: See⸗ 
png I ſee the reaſon ofthis wozke, to agree with the 
wo:ke of common fractions. 

The proofe. Put foꝛ pꝛoofe of it, 3 will reſolue eche wozke, in- 
to nombers abſolute, accoumptyng.2.foz a roote. 

Paſter. So ſhall you finde it true: But fozcalie 
woozke, take rather. 1 o. ſoꝛ the roote. 

Scholar. J thanke you fo2 your aide. 

Then it. i o. be the roote, the ſquare will be, 1 0 o. 
and the cube. ooo. Now c. that is of. Io oo. 
is. 00, And + of. 1 o. whiche is the roote, will bee. 6. 
whiche bothe put together, doe make. 60 6. and that 
is the greater nomber. 

Then loꝛ the leſſer + . are in this example. 40 o 
Foz the Cube beeyng. lo Oo. his is. 00. Againe 
the ſquare beyng. Io o.. muſt nedes bee 
7 5- whiche beeyng put vnto. 40 0. dooeth 6086. 


make. 475. 475, 
Then doe J abate.475.out of. 6 06, and - _ 
there will reſte. 131. Bow now⸗ 1}. 681; 3,336 


Paſter. J percetue you ſtate, as beeyng aſtoniſ- 
ſhed, bicauſe in the fozmer wozke, there is not lefte a 
remainer: But the. 2. firſte ſommes onelp altered by 
reduction, and ioyned together, with the ſigne of ſub⸗ 
traction: wherein if you had continued pour wozke, 
you ſhould haue founde theſame nombers. 

Fo2.3.cT.muſt nedes bee. oo o. ſcyng.i. c. is a 
looo. And alſo. 32. are. o: whiche bothe added to 
gether, make. 30 3. Diuide them by. J. (as the deno⸗ 
minatoꝛ would) and it will be. 5 o 6. as the vale we of 
the firſte fraction. 

Then come to the later nomber:and you mate ſone 
thinke that. 8. ce. are. So oo. And. j 3. Squares are 
1500, adde theim together, and thei will make 
95 00, luhiche mult bee diuided by. 20. (as the deno⸗ 

minatoz 


— 


of Coßi ke nom bers. 0 


minatoz impoꝛteth) and there will a⸗ 

mounte. 475. the vale we ok the leſſer xx 

kradion: whiche nombers appeare the 95700 (47; 
ſame , that were befoꝛc: and thereby - 2220 

the woogke is good. 

But if you will bꝛyng it to a rematner, doe thus. 
Reduce theſe. 2. newe frag ions, into one denomina⸗ 
tion. 

Scholar. That can 3 doe, by multipliyng the nu⸗ 
meratoꝛs together:that is. 2 o.by.5.and thereof com⸗ 
meth. IO o. whiche ſhall be the common numerato2: 
then muſt J multiplie tn croſſe wales, the numeratoꝛ 
of the firſte, by the denommatoꝛ of the ſeconde, and 
contrarily. 

So fo2 the firſte numerato2 3. c. —. 3. =-, 
I 2 thus. And — 20. by 
doocth amounte (as pou (ſee 125 — 
60. 6.22. And foꝛ 60. = WC 
the ſeconde numeritoz,J multiplie. 8.c©—{—1 55- 
by.5.and there doeth riſe, 4 0.cT —+—.7 J. 5», eche 
of theim hauyng one common numeratoꝛ. 160. 

Tu herfoꝛe, ſepng bothe nombers, haue one deno- 
minatoꝛ, I ſhall abate the leſſer numeratoꝛ out of the 
greater, as here in example ts ſet foꝛthe:and then the 


6 o. c . —.6 O.. 

40 .——.7 . > 

2 0. 0. — 6 O. n 5 
remainer will bee (as vou ſee).2 0. C c. 60. 2 


s bnto whiche J muſte adde the tommõn 
denominat oz. IO o. and it will be thus, 


20... 6 o. 2 5. N e. 1 


100. 
| Bb. ]. Now 


"T he Arte 


Now pꝛoue whether this rematner, doe not agree to 
thothcr remainer befoze,tn pour trial: which was 131 
Scholar. 2 0c do make. 2000 0,t6 0p .pelde 
6 00:thoſe 2 ſommes J muſt adde together,b e ot 
the ſigne. . and it will be. 206 Oo. then. 75. 3. 
are. 5 00, whiche J muſt abate from the 
fozmer ſomme of.2 06 00.and there will 296 09, 
remaine. 123 1 00. foz the numeratoꝛ, and _7 500. 
loo. fo2 the denominatoʒ. thus. . 13100 

Maſter. And what doe you thinke of itz 

Scholar. By that J learned in the vulgare fracti⸗ 
tions, kno we that it is iuſte. 13 1. and ſo docth it a⸗ 
gree pꝛetiſelp, with the fozmer p2oofe. 

Paſter. Well pet foz moare eracnefſe in this 
wozke,J will farther reduce that fraato, by diuidin 
the numeratoz by the denominato2: wherfoze.2 o. 
diuided by. 1 00, doeth pelde. c. And. 6 o. 20. diui⸗ 
ded by. 1 00. doeth make 22. And laſtip. 7 5. . di⸗ 
uided bp. 1 00. will pelde Z . ſo is theſame fraction 
ſo reduced © —+—?} 20 ;3* And now trie 
what that is, by the foꝛmẽr pꝛoote. 

Scholar. J mate ſone perteiue, that ch. is.2 0 0, 
when the Cube is. ooo: And ſo 2. is. 6. whiche J 
mult adde together. and it will de. 2 06. Then 2 ˙. is 
75. whtche if F dooe abate from. 206. there will re⸗ 
main.1 3 1,agreably as befoze. And ſo is this woozke 

fully eramined, 
Baſtcr. Pet will J pꝛopounde one 02 two eram- 
ples moꝛe, partly to pꝛadiſe your memozte, and part- 
ty to admoniſhe you , tf pou happen to fee any ſoche 
mute wꝛoughte, in ſome other bokes (as haue docn) 
how you mate amende the erroure, and not ſtate at it. 
Firſte take this example. would ſubtrage, 


* oy Op = wr 


— 


of Coſsike nombers. 


Scholar. J muſt firſt multiplie the denominato2s 
together, and ſo it will make, as here is ſette foozthe 


$4.CC+ TEED = 
Then J multiplie the nu⸗ n * + Jo 5 a 
merato2 of the — - bythe 7. & · 
denominato2 oft nde, $ 1 ES 
and it will bzyng 84. &- 21.3> 5, 


4 8.7 * Ffoozthe. 336.5>: whiche is the nurterato; 

di 14 fo: the abatemente, 

336.55. Afterward J multiplic the numeratoz 
of the ſeconde, 

by the denominatoꝛ of the 385 

firſte , and it will make 48.9. 


77 76. — 14 

Hotit3 brraaetha at 435 
336. out o „576. 1 Am y Ty 
4 4. il is 776. . — 144.5 


12. 
— 


76. 480. . foʒ the abatemete that ſhould 
e ſubtracted now, is ſette after the ſigne with 
the fozmer ſomme ol. 144. 


Finally , to make the remainer complete , as that 
laſte nomber is the numeratoz, ſo vnto it J muſt ”= 
the common denominato2.$ 4. . 21.3 


57 622 —— 1.8 
12 5 it 8 717 · that is in leſfer terms 


70 
Pater. Now pꝛoue pour eunurng in this ſome, 
zo ſubtraayng it out of, ED, 


Scholar. Firſte J muſt reduce thetm, to one com- 
mon denomtnatoz: by multiplipng bothe denomina- 


21. cd. 
12.—.— 4 . Fe 


563. . loo. * 
70 INS bg. 5 tozs 


— — 


cal 


* . 
3 


The Arte 
toꝛs together. Ana ſo wil1t be. 5 ./. oo 
——— 5 0 4-3-3. as by ſpectall woozke,J haut here 
zoued. 
" Then doe J multiplie the numerato2 of the totall, 
by the denominatoꝛ of the abatemente, as here aiſo 3 
haue perticularly ſet fozthe in woozke,, foz my owne 
. 2 of erroure: And ſo finde it to be 
ſhall ber the — dt the totalle, 


278432 —}—.6 912. 
if pe. K. 1728. we 


1056. 2 M's) 9 [ 2. 6 95.0. 


Then doe J multiplie the numeratoꝛ of the abate⸗ 
mẽte, by the denominatoz ofthe totalle ( whiche thing 
is caſily dooen, bicauſe the one nomber, is a nomber 
Alſtracte) and ſo haue J foꝛthe numeratoꝛ of the aba⸗ 
temente. 4032 loo. . 

And ſeyng thele two nombers, haue one tommon 
denominatoꝛ, I ſhall abate the leſler numeratoz, out 


[ 056.525 —+=6912 2 696.8. 
— 32.72 N 2 . _— [© OS8CE» 8 
6912. . 312+ c. 2976.55 


of the greater, x ſo wil there be left foꝛ the numerato2 
of theremaincr6 912 22 —+—312cC=—2976 F 
vnto whiche, J ſhall addy the common denominato2, 
and then will it be. | 


YI Amp =+—,312.CT © — 2976.8 
537 — — —. 1 oO. c. 


5049 Fo 
That 


fo Coſsike nombers. 
That is in leller termes. 
2304 .9.— —. 194. 5.— . 
„ I 336. 3 468. r 


Paſter. ou haue wzought it well. And herebp 
J contecture, that you are experte inough in ſubtrac- 
tion. Wherfoze now we will goe in hand, with mul⸗ 


tiplication and diuiſion. 


Ks Multphcation. 


Y LD irtte, concernyng multiplica- 2ſultip!;, 
Itlon » here is no moꝛe to bee ſaied, cation. 
[then bath been taughte befoze, 

Foz the nombers ſhall bee mul- 
Py. Fo , as common fractions are 
A \ wonte to bee: that is to ſate, nume⸗ 
A atoꝛ, by numeratoz, and denomi⸗ 
natoz, by denominatoz. 

And fo2 the chaunge of their denominations Ce/- 
ſile, the rules giuen befoze ſhall ſuffice: ſo that a fewe 
eramples ſhall ſuffictently infkruc yon, in the wozke 

of it, As EN the ürtke. 
| 1 201 20. . — 19. . | ; 
has 6. 3.9. 3 
2% = 


6 g. Js. — . 2 


—— — —yv— — 


| 75. 114.55 5555 5 


* Where Jdooe multiple. | 
2% 18 9.5 2 *. +; by 6. CC - 3.9. 
31. cc. 201-7 . .. 


And firſte 3 ſhall multiplie, numeratoz by nume⸗ 
Bb. iu. rato2; 


| The Arte 


rato2: where.2 77 multiplied by. 6. c. dooe make 
120. / . as the fo2mer table of multiplication , foz 
chaunge of (ile ſignes doeth declare. And ſo in all 
the reſte, there is no ,if pou remember that, 
that you haue learned bcfoze, 
Scholar. J percetuc it well. And fo the whole 
newe numcrato2 will bec.1 2 LIN 14. Jo 
6 0, .. . 57. · And the denominatoz 
will be. 124 // 
So will the whole fraction bee. 


12000. 1145.05.71 · 
124. /. 
That is not to bee reduted to ſmaller termes of nom⸗ 
bers, bitauſe thei be bncommenſurable, but in Cofike 
ſignes, it mighte bee bzonghte to one leſſer, as. 


12 O. 5 — —1 I 4. c 6 0.22 +5 7.5. 
| 12 4. 5 5 

Now will J pꝛoue an other nomber, as -fo2tune 
doeth offer it to mynde. That is . · to bee 
multiplied by, T. | 

I Abſurde Walter. It appeäreth that you take theim, at all 
womber ex: aduenturcs. Foz pour firſte nomber, ſemeth to be an 
preſſeth leſſe Alſurde number. Seyng his numeratoz, is leffe then 
then naught naughte, in appearaunce. And then maie it not bee 

diuided by any nomber: and moche leſſe by ſo greate 
a denominatoꝛ. 

Scholar, It is eaſie to ſee, now that 3 am admo⸗ 
niſhed thereof. Foꝛ it is not poſſible, that any Sur/olide 
nomber, can bee leſſe they ſo wer tymes ſo moche, as 
the cube of theſame nature. Seeyng euerp Surſelids is 
made, by multiplipng the Cabe by the / uare of the like 
Foote, but leſſe then. 4. is there no Square. And there⸗ 
fo:e cucry Surſolide, doeth excede his (Abe fo wer times 
at the lcaſte. 

#0 


- own — —⅛ — — — —ͤ— — - 


of Coſsike nombers. 
So that.; 2. N. 8./5>. were nothyng, and ſo 
is an Abſurde nõber. And therfoze, 32.cT ——2 8./F>, 
is moche leſſe then nothpng, and is therby an 4b/#7de 


nomber alſo. | 
Baſter. Pet mate pour example ſerue, to teache 


and pꝛadiſe multiplicatton by.as well as any other. 

And farthermoꝛe, J will tell you by this occaſion, 
that Jſpake to pou , moze after the opinion of the c6- 
mon nomber of artes men, then after my owne tud- 
mente. 

Scholar. 3 might thinke ſo, by termpnge of pour 
ſentence; but pet was pour ſaipug true. 

Paſter. Pet male that fraction ſtand well, if pou 
take a bꝛokẽ nomber 4/tr4#e fo; the roote. Although 
in whole nombers, it bee an A /ſurde nomber. 


Scholar, That will J pꝛoue, by ſettyng. +. fo2 a 
Roote, Then will the Squere be 


18. 55 and Fe 1 — the 
1 1 ware of ſquares will bee. 
7; The Cave, And the Surſolide . 


. Thexenzizenz 
, SCAND d And now to pꝛoue bp reſo⸗ 
754 The 5. : lutton, how mp nomber will 
riſe, J take.32.cC.that is. 2, 021 3.4. whiche J note 
as the firſte ſomme. Then J take ltkewates.2 8./ . 
whiche yeldeth : 2, that is.6 1. And now J ſee that 
J mate abate it verp well, out of. 13+. 

Paſter. So mate pou ſce, that as in whole nom⸗ 
bers, euer moare the greater Cofike ſignes, will haue 
the greateſte nombers: So in fractons reſolued by 
Cofsike ſignes.the greateſt fraqion, aunſwereth to the 
leaſte ſigne:and the leaſte fractio, agreeth to the grea⸗ 
teſte ſigne. 

The reaſon ot it is this. That the moare any frac- 
tion is multiplied by a fragion, the leſſer it waxeth. 
PFo2 as whole nombers by multiplication , mate in- 


creaſe infimtely; ſo fractions by multiplication, maie 
decreaſe 


The firfte. 


—̃——— — — — 


The rte 
detreaſe inünitelp. 


But bcfozc wee pate from multiplication 2» J will 
P201 ue you with o one crample moare, J would haue 


e multiplied by *= e. 


ahmen Jam troubled with the multipler Foz 
1 kno we not what to make ok itz 

Maſter. Mou doubte(J thinke) of the numeratiõ 
of it, bicauſe you had not the like example befoze t fo; 
it is a mixte nomber ofa fraction , and a whole nom- 
ber. But ſeyng the ſigne of abatemcnte, is (ct againſt 
the whole fraction; and nother againſte the numera- 
to2,no2 denominatoꝛ, thertoze mult that 4.20 · be vn: 
derſtande, to be abated out of the full fraction, 

Scholar. Now J perceine the mater. Foz there 


; Pl ght be. z. diuerſe fozmes,to — that 1 


And as it was r bppeus 4.5 whiche 
1 wilt reſolue into abſolute noinbers, to (ce their dif; 
ference the better. And ſo, taking 3.foz the raote, theſe 
will be thetr. 3, fozmes. 


Foz the firſte #*=; =. on els that is g. 
Foz the ſetonde e oz els z that is : 


And foꝛ the thirde nomber, whiche is our ſpectalle 


nomber , **- 2. that is. &. Iz. and is an 
58 urde nomber. Foz it betokeneth leſſe then naught 
v. . 


Maſter. If pou would haue it no A /urde nom⸗ 
ber, you mult increaſe the pꝛopoꝛtion of the fracton, 
by augmentyng the numcratoz2,02 abatyng the deno⸗ 
minatoꝛ, oz els thirdly, by abatyng the nomber, after 
the ſigne of abatemente. As? ES 4. 2p :02 els 


ſecondarily, thus, 8 n oz thirdely 


aw © = 


7 

{Yowbeit foꝛ cramples ſake , you mate woozke, às 

well with Alſurde nombers, as with any other. et 
u 


— ci Eee A 


of Coſfike nombers. 


But fo2 you caſe , J will ſhewe you the woozke of 
this example, in twoo fo2mes, 

Firſt, you ſhall multiplie the firſte whole nomber, 
by the fraction of the ſcconde nomber, that is. 


—It —— bp a and it wlll bee. 


— 
Iz. cœ. 


476. K. —72. 5-8 


67 
As here in woozke pou maie ſee it plaine. 


ET ie J. 9. 2 
476.50 28 1 2 O. C. 


RI 


Ef Sa: 
i 
That is in leſſer termes, bothe of nombcrs, and of 
fiqucs Cofiike. 
152.7 5˙.—.—.2 4. . 4. 
2 21.55 18. J. 11 8 


And this is the firſte parte of your ſomme. 
Then fo2 the nerte parte, multiplie pour firſte nõ⸗ 


ber, that is EEE. — by abatement of 


the ſeconde nomber, that is by. 4. 22, and it 
will be. 


2 O. 8. 


1— —— 


* 
x \ 
"off . 
0 


The Arte 
As by this woozke you mate ſee. 
19. CTe —— ITT 
; N 
20. 47 6x3 N= +I 2.5» 


whiche being reduced to the denomination of the foz⸗ 
mer nomber, will be triplcd(ſith that denominatoꝛ is 


triple to this)and ſo will it ve — 7 


Now adde thoſe two nombers together, by puttyng 
their bothe numeratozs in one, and it will be. 


20. » 76. Y 12. 5. 
47 21.55 18. 9, 
As here appeareth in woozke. 
1 72.7 3382 4.5. 4 0. 20 
60.28. 228. Fey 36.5 
20. x. 76. &. i 


whiche will not bee reduced to any ſmaller fraction, 
bicauſe the nombers be incommenſurable.and one of 
the Coſike ſignes is. J. And ſo is that the ſomme of the 
multiplication. 

An other waie you mate woozke it, and all ſoche 
like, by reducynge the multiplier, into one vnikoꝛme 
fraction. As here 47 8 4. . pou ſhall mul- 
pipue ———4 > . bp. g. . whitheis the foꝛmer de- 
no minatoꝛ, and if will be 36. D. Then putte 
that to. 2 · e · duer the line, and ſet the common de⸗ 
nominatoz. 9. 5, vnder the line, and it will bee in one 
fraction reduced r =. 

Scholar. Here J maie fce at the firſte vewe, that 
this fraction is an Avſurde nomber:ſoꝛ the abatement 
after the ligne — . is greater then the * 

020 


—— —_—— — — —-— bd — — — — ——— — 


of C ofs kenombers. 
fo:e it. 


Maſter. That was chfeMed befoze, But pet maie 
pou l oꝛke the example by it. 

Scholar. That is true: and ſo will the numera⸗ 
t02s , beeyng multiplic d together make eractcly, 
60, CT, ———228, 26. Foz“. As here 
in example of woozke,J haue ſet it, foꝛ my olonc caſe 
and certentie. 


24. C. nn 
456.5 K. —+—7 2. — [30 c. 
68 4. c. 1088 •5.—.—.180. K. 


50. ce. —.2 28. CC.  —+36 5 Fo. 
And that is the newe numeratoz, 


And then fo2 the ſccande nom ber, if the firſte deno⸗ 
minato2.7 6.9. be multiplied by the ſcconde 
denominatoz2 , 9. Z=. it is caſily ſeen , that thet will 
make.6 3 3———54F- whiche hall be the newe 
denominatoz, 

And ſo the intere fraction ſhall bee. 


* 8. 228. &. r 


d 4.8 
That is in the ſmalleſte nombers and figures coe. 
De: whiche ſomme, dooeth in all 


thynges fully agree, with the foꝛmer nomber that 
you w2ought. 
Malter. Pꝛoue theim bothe by reſolution: And 
then ſhall you knowe, the reaſon of their agremente. 
Scholar. J ſec that the woozke of the denomina- 
toꝛs, doeth agree. Wherfoze J will take. 3.foz a roote 
to pꝛoue how the woꝛke of the numeratozs wil agree 
And ſo foꝛ. I 9. E. A ſhall haue. i 3, And foz. 3.zp . 
Ct. u. I 


The Arte 

I ſhall hane.9.to be added to. 5 1 3. And fo haue J.522 
out of whiche ſomme J mult abate. 5. 648 
And then remaineth. 517. to bee multi⸗ 517 
plied by. 2 4. & · that is by. 6 48. And the 5 
totallc will bee (as here in woꝛke appeaa⸗ 473 
reth).335916, whiche ſomme muſt bea ⸗ 648 
bated to a ſmaller nomber, in like rate as 2249. 
the other was reduced, firſte by partition 335016 
into. z. And then will it be. 111672. And 
again, it muſt bee diuided by, 9. fo2 that is the quan⸗ 
titie of a ſquare, by whiche the fozmer reduction, was 
wꝛoughte foz the Cofikeſignes : and then will it bee. 
12 408, And that is the firſte parte of the firſt wozke. 
Then fo2 the ſeconde parte of that woozke , J ſhall 
multiplie the firſte nombers,that is y i 7 by the abate: 
mente of the kracion, that is by 4 0 02——12. 
(ſith. z. is the roote) and thereof will come——6 20 4. 
whiche ſomme J mull triple, as did his equalle (that 
18.2 O. . 76. 5 57. — 12. +) Andſo wil 
it bee 18612. Now ſhall J adde this ſomme, 
with the firſte parte, whiche was.1 2 4 08. and it will 
bee. 12 408, 18612.that is.62 04. leſſe then 
nothyng:and is the numerato2 of the firſte woozke. 

UW herfo2cF p2ocede to the ſeconde woozke, where 
the numerato2 of the fraction , beeyng reduced to the 
common denominatoꝛ, is.2 4.ce; 36. . whi- 
che is 12. c. and in nombers reſoluteckeping 
2, ſtill as a roote it is 324. by whiche if 3 mul 
tiplie. 5 17. it will pelde. 167508. And that ſomme 
bepng abated, by diuiſion into. 3. and. 9. as the other 
was, oz els diutded by. 27. whiche is all one, it giueth 
62 04.as the fo2zmer woozke did. 

Pater. Thus J ſce, yon are experte inoughe in 


multiplication: Wherfoze J will ſhewe pou now, the 
oꝛder and fozme of diuiſion. 


Ok 


„ 
4 111 


— 


of Coſsike nombers. 
Of Diuiſian. 


Here is noe ſpectall rule to be giuen, foz 
the woozke of Dtutſion,other then ſoche 


The firſte example of Diuiſion. 
14.0 7 . N. to be diuided by L. l 4p, 


15.9. FP 
doeth yelde 42-27. C. that is ina ler, 
75. .- . 30. 22. 
ſer fraction, by bothe reductions of nombers # ſignes. 
14. —.— 2. — — 4 
2 5. 2 —— 1 O. J. : 
An other example. 
_I2:/$* ——=16:F"* diuided by 2.8... 
2.0e.——.5. 25. 4.5˙.— 5.5 
doeth make. 
48. - 0. —— 64. 5 808. 
38057 —T—I528 + lol. c. 


whoſe nombers bee incommenſurable, and therefoze 
male not bee reduced, but by abatyng one denomina⸗ 
tion (eite. And ſo will it be. 


482 . 64.4 — . . 
388.5 pmol —. 101. 5 
Cc. iu. Scholar. 


— —— 


+: The Arte 

Scholar. I ſee that you multiplie croſſe wales (as 
in vulgare fractions ) the numeratoꝛ ofthe one nom⸗ 
ber, by the denominatoz of the other. And ſo is diuiſt⸗ 
on ok noc difficultie, to hym that remembzeth the fozs 
mer rules. 


Of the golden rule. 


Paſter, 


He golden rule, that is the rule of 
pꝛopoꝛtion, ſhould folowe now, by 
>= the commb'o2der. But ſeyng there 
is no ditficultie in it, nother any o⸗ 
„ther fozme of woozke , then is in 

735 WCSS$8 vulgare nombers, 3 will not ſtate 
WS. any tyme aboute it. Saue that foz 


32.5 % 45 250. CE. 7 20 - 
6e. Ca c. 26. 5˙. 22. 
SE Ibo 7 4. Hm... 

ISO —— 9.9, . 2 
/ 14... 4.9. 
615—79 _ — — — 


Schofar, Theſe fewe cramples, dooe ſufficiently 
teache the foꝛme ofthe whole rule. So that here nea⸗ 
deth nor farther crplitation. | 

Aherfose, if in this arte, there be any foꝛme of er- 
traction of rootcs, J pate you to pꝛocede therto. , 

O 


of CoſSike nombers. 
extraction of rootes. 
Palter, 


in nombers 4}/rafte, cnerp nomber is 
nota rooted nomber , but ſome certaine 
5 onelp emongeſt thetm , ſo in nombers 

t Coflike,all nombers haue not rootes: but 
= ſoche onely emongeſt ſimple Cofiike nom- 
bers are rooted , whoſe nomber hath a roote , agrea- 
ble to the figure of his denomination, 

So that. 16. . is not a Square nomber, nother 
hath any roote. Fo: although. 16. bee a ſquare nom⸗ 
ber, and hath, 4.fo2 his roote , pet the denomination 
(whiche is. e.) bath noe ſquare roote: but. 16. 5 18 
a ſquare nomber: and hath. 4. 9 foꝛ his roote, 

Likewaies. S.. is a Cubike ñomber, and his roote 
18. 2. 0 : but... hath noe roote, Foz bicauſe.S.hath 
no ſquire roote,agreable to the ſigne. 3. nother is it 
a Cubike nomber, although it haue a C«bike roote, bi⸗ 
cauſe the roote is diſagreable from the ſigne. >, 

Scholar. J perceiue that in theſe nombers, as wel 
as in all other, the roote beeyng multiplied by it ſelf, 
will make the nomber, whoſe roote it is. And there⸗ 
foze can no nomber be called ſquarc, oꝛ Cub ile, oꝛ any 
waies els a rooted nomber, excepte the roote of the 
nomber agree with his ſigne: M hereby J percetue 
well, that. 2/ .. is a rooted nomber, fozbicauſc that 

2. hath a Sarſolide roote , agreable to the ſigne. So 
like waies. 25. . is a rooted nomber, ſeyng 5. is the 
Cabike roote of. 1 2 5. But. 27. 5. is no rooted nber. 

Maſter. Thus you vnderſtande ſuffictentlp, the 
ludgemente of rooted nombers, and their knowtlege, 
in ſimple (ile ndbers, that be vtterly vncopounde, 

Wherfoze,foz extraction of their rootes, take this 


bꝛiek oꝛder. 
Crtradtc 


—_— — —— 
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Extracte the roote of your nomber, as it it were 
abſolute, and put to it.. fo2 the denomination, 

So. 27. cubes hath (oz g1s roote. 3. 2. 

And. 49. 3; hath. 7. a.. foz his roote, | 

Again, thr roote of.2 10. e. is. 6. 

Scholar. This J percetuc . And by like reaſon, 
the roote of. 2 4 ESD ts. 3. — But whp dooe pou 
name nobers (oe vtterly vicompotiinde 7 Foz as J 
vnderſtande , that there bee nombers compounde, in 
their ſignes, ſo J ſee that ther mate haue rootes alſo, 

As. 16. > > + hath foz his roote.2.zp , And like⸗ 
wales. 6 4. 5. hath. 2. ze . fo2 his roote, 

Paſtcr, © And dooe you fot ſee, that thoſe tom⸗ 
pounde nombers, mate haue moare rootes then one? 
Sith. 1 6.5- 3-. hath foꝛ his ſquare roote, 4.3-.4s wel 
as it hath 2. . foz his aengizengike roote, 

Do. 4.5- 37>. hath foꝛ his Square roote.2. . And 

hath no xenz/zenzi&ezp agreable to his whole figne. 
Likewates.9.3>cT.yath no genxicubike roote, at⸗ 
coꝛding to his whole ſügne: but it hath a ſquare roote 
agreable to parte ofthe ſigne, and that is. c. 

Scholar. ſee that alſo. And ſo hath. S. ci noe 
genzicubike roote, but a Cubike roote: whiche is. 2. 3. 

Maſter. Therfoꝛe in cdpoũde ſignes, if the ſigne 
mate haue ſoche a roote , as the nomber will pelde, it 
is a rooted nomber, els not. 

M hereby you mate perceiue, that if any nomber 
copounde in ſigne, haue a roote agreableto his whole 
ſigne, then maie it haue alſo, as many rootes, as ther 
br partes in that compounde ſigne. 

So 4096F-F-cC hath not onely a gengigengicubiſe 
roote, whicye 1s.2.z9 :but it hath a Sqzare roote,that 
16.3» 3»: Farther moze,tt hath a ⁊enx igen ile roote, 
whithe is. S. e. And fourthly , it hath a genzicubiks 
roote,that is. 4.5-, 

z 


And 


And ſo ſhall pou iudge, of all other like. 

Scholar. This ſhall ſuffice, as J will pꝛactiſe the 
mater, at moare leiſer. But and if the nombers bee 
compounde, with ſignes of addition, is there then a- 
ny ſpeciall o2der foꝛ their rootes: As in this example. 
8 l. N. +—27+CT+ where J haue made eche parte 
to be a rooted nomber, | 

after Jn deede. $1 F.. bath bothe a Square 
roote, and alſo a eng igen ile roote. But.27 ct hath 
none of thoſe twoo rootes, although it haue a («bike 
rootc, whiche the other nomber wanteth. And ther- 
fo;c is not that whole nomber, a rooted nomber. 

But to the intente, that you mate be the moze ccr- 
tein of rooted nombers, 4 will tell you certein notes, 
how it maile bee knowen, whether your nomber be a 
rooted uomber. 

Firſte, it the nomber annexcd to the greateſt ſigne 
of that tompounde Co/5ike nomber , bee not a rooted 
nomber, the whole nomber can not be a rooted nober 

Secondarilp,.if the nomber that is iopned with the 
leaſte Cofike ſigne, be not a rooted nomber, the whole 
nomber can not be a rooted nomber. 

And eche of theſe bothe rootes (if thei haueany)are 
partes of the whole roote , foz the compounde (i 
nomber. 

Thirdlp, ik the nomber bea rooted nomber, cucry 
parte ot it, that is not a rooted nomber, is a mcane 
nomber, betwene the greateſte and the leaſte. 

Fourthlp,if.ze , bee any denomination in it, then 
s. . an other denomination in tt alſo, 

Fiftlp, and generally, all rooted nöbers, other are 
ſpeciallp framed, by o2derlp multiplication, o2 cls arc 
nombers cqualle to ſome one rooted nomber 4b/tra#, 

Now ſpectally framedare ſoche , as are made by 
multipiicatto of one nomber by it ſclf, and litle 02 no- 


thyng altered from that very foꝛme. 
Od. J. Crample 
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Criple of. 5295 C—+—1845-$—Þ+—16 3» 
whiche is a Square nomber , made by multiplication 


ok. 2 3.CT —+— 4. 28. by it ſelf. This nomber mate 
haue his Roote o2derly extracted thus. 


529.5 c 184.5. 16530 
23 46. . 


In the firſte nomber. J finde the Square roote to bee 
23. And fo2 his denomination, F take halfe the (i 
ſigne z · , and that is. C. Fo2 as. c. multiplied by 
S. doeth make. c. So in diuiſion by. 2. and in er⸗ 
traction of Square rootes, J ſhall take the. . fo: the 
halfe of 3> cc and the denomination of his roote:and 
ſo ſet it doune in the quotiente, 

Then J ſhall double the nomber A4b/traFe of that 
qnotiente (keppng his (itte ligne vnaltered) and that 
double ſhall F ſet euermoꝛe vnder the nerte nomber, 
toward the righte hande. As here,you ſee, J haue ſet 
4A E(whiche is the double of 2 3) with his ſigne . vn⸗ 
der the ſeconde nomber. And there J perceiue, J mate 
haue it. 4.tymes,ifJ doe diuide (as J ought)1 8 4. by 
46. And that. 4. J ſctte in the quoziente, with the ſigne 
= and the denomination. zo :ſeyng. x-3>, diui⸗ 

Laſte of all,J muſte multiplie that parte of the que: 
niente. 4. 2 .by it ſelf, and it will pelde. 6. . whiche 
beyng ſubtracted alſs(as tt ſhould) leaucth nothpng 
remainpng of the ſquare nomber. 

Thts oꝛder muft you kepe in all ſquare nombers, 
how greate ſo euer thei be. As in this ſeconde exãple. 


— O $25" 


44e -g G83 
loc F- == 4 FF» 
- ioc 165. 9.28. 


The 


of Coſſike nombers. 


The roote of the firſt nomber is. ce, whiche 3 ſet 
in a quot iente. 

Then doe J double that., and it maketh. 1 o, to be 
ſette vnder. 8. with his denomination, whiche is. c. 
like to the roote. 

That. 1 o.. maſe be founde in, 8 o./ .. S. times, t 
therfoze J ſet. 8. in the quotiente, with the ſigne 
and the denomination. . And then dooe 3 multiplic 
that. S. . ſquarcdly, whiche giueth, —+— 6 4+ F˙ 
to be ſubtracted out of 26. Je z. and fo nit 
neth 90. 5 

After this 3 double all the . again, where⸗ 
of commeth o. ... . And bicauſe 
there is a remainer, ouer the nomber thatJ w2ought 
laſte, J muſt ſet. io. ce. vnder the remainer, and the 
other nomber in oꝛder, as you ſec it (ct, 

Then ſeke 3 how often tymes maic. 1 OCT. diutde 
No. & x and J finde the uotiente to be 9. Ze, 
And like waies 165. multiplied by 9 = 


doeth make I 44-cC+ equalle to the ſomme ð⸗ 
uer tt: And ſo ſubtracteth it cleane. Uherfo2e to ende 


that woozke , J multiplte the laſte quotiente , by it ſelf 
ſquare, and it peldeth. ——+—81.z3-. whiche is to ber 
ſubtracted out ofthe like ſomme, in the ſquare nom⸗ 
ber: and ſo reſteth nothyng. Wherefo2e iuſtlp af- 
firme, that the firſte nomber is a ſquare nomber, and 
hath foꝛ his roote. . c. 8.5 — 
Scholar. That mate J ſone pꝛoue, if J multiplte | 
= Ke r 


ro (—8 3 .. 
By 2550 ez 
64s 
81. . . 4&8 
z.T. 
25 CT-+=8 0/F——26 ——144 C++ 81. 
80 8 8 8 Od. u. that 
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that roote by it ſctſ,as here J haue doen it. Wrherby 
haue not onely confirmed it to be a ſquare nomber: 
but alſo 3 haue eſpied, that you vſed the nomber not 
ſs plainly ſet doune, as the particularc multiplicati⸗ 
on did make it: but rather as a reaſonable redugion 
wauld crpꝛeſſe it. I meane in the. 3 5. where the 
particulare multiplication hath —+-—6 4.5>5-.and 
——90 z- . Foz whiche twoo nombers pou ſette 
| one, that rcſulteth ofthe bothe, that is 26 NN 
Maſter. But it vou would take the nober in chat 
ſoꝛte, the wooꝛke would be not onely all one: but alſo 
ſome what plainer to bee percetued of a learner. and 
therefoꝛc foꝛ your pleaſure, J will ſet foꝛthe here, the 
erample of that woozke. And loe, here it is. 


| AG 


5˙ C 8% 6485 — 9987 1448-818 Ger- 
ce 1900 645˙5 lo. C.- E16. 


Scholar. By comparpnge theſe bothe fozmes of 
woozke together, J dooe better vnderſtande, the rea- 
ſon of the firſte woozke. 

Paſter. Onc example moare of this kinde of ex⸗ 
traction of rootes, will J ſet doune, that mate be a ge- 
neralle patrone, foꝛ all the variettes, in this ſozte of 
rootcd nombers. And if you examine it diligently, 
and marke it well, vou ſhall neade fewe other eram- 
ples, fog this kinde of ſquare nombers. 


a 
-_ 


The $q««re nomber, with the 
woozke ofertracion 
ok his roote fo: 
_ loweth 
here. 


Tbe 


of Coffike nombers. 

TA here foꝛ inpne gwne caſe, and atcd ot nemozie. 
J haue ſet under cucry doublyng of the uotiente: And 
the ſomme that amounteth, by themmtiplication of 
theſame, into the news guotſente, lyity the Square of 
theſame newe guotiente, 

UW hereby J perceiue that the nombers, doe not go 
in ſoche oꝛder, that cucry odde place, maketh a newe 
roote, as it docth in numbers Ab/erafe, But ſometime 
J muſt take. 2. places nexte together, and at an other 
tyme, I ſhall ſcippe. 2.02.3, places. 

Ma ſter. You marke it well. And pet that is a 
good and true rule, that ſome menne teache: that in 
theſe CoSike nombers, as well as in other Abjlraite nd 
bers, you ſhall marke cuerp odde place, and under 
eche of them to finde a Square roste. But that is to 
be underſtande, when the nombers ate ſette, in their 


bꝛeteſte and exaceſte oꝛder. 4 
Theſe fewe examples mate ſuftice, ſoꝛ a detlaratiõ 


ot ertraayng the roote of Square nombers, made by The rootes of 
multiplication, And now touchyng thoſe nombers, nbers equat 
that bee equalle to ſome rooted nomber, and namely to be /qurts, 


foche as be equalle to a ſquare nomber, J will teache 
vou how their roote mate be extraded. 

But firltc you ſhall marke, that a Square becyng 
compared, as equalle ta raotes and nombers, the roo⸗ 
tes malic bee coupled with the nombers onelp, in. 3. 
fo:mes. That is... . whiche ts all one with 
$.,—+—- Zo) ozels thus. . — —.zo. Os thirdly, 
2 And foꝛ eche of theſe. 3. Totes, there is 
ſoine varietie , in the extraaion of the roote. And in 


them all moche agremente. 


Foz the firſt foꝛme, where 20 -.- ts equalle to The þr/te 


take theſe erãples i 5 is equall to. 4. 2 —+—219 fo 
92.1 y is cqualle to 35.9, — 2. . Likc waies 15 


ts equalle to. o 22.575. H. oz. I. J. is equalle to 
103.9... 8.5. Fr 
Dd. ity. Jn 
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In all theſc craples,and other ſdche — 
firſt conſider the nomber annered with the ſigne. 


' (whiche is the middell quantitie) and the halfe o it 


An example 


The proofe. 


An other 
example. 


The proofe. 


The thirde 
example. 


ſhall you note,fo2 with it ſhal you wozke twiſe. Firſt 
you ſhall multiplic halfe of that nomber by it ſelf, ans 
this is the firſte wozke, and to it ſhall you adde the o⸗ 
ther whole nomber, that is ioyned with. J. And thet 
will euer moꝛe make a ſquare nomber: out of whiche 
ſquarc you ſhall ertrace the roote. And to that roote 
ſhall you adde halfe the nomber , that was annered 
with the ſigne of.. (whiche was the nomber that 
bade pou to marke). And this is the ſeconde woozke, 
The totall that coinmeth of this addition, is the roote 
of the compounde (o ile nomber. 

Example of the firſte. 4.29 .—+—.2 J. H. halfe the 
nomber annered with. 2. is. 2. whoſc Square ts. 4. 
that ſhall J put to. 2 1, and there riſeth. 2 5, beeyng a 
ſquare nomber, and hauyng.5.fo2 his roote. To that 
5.J ioyne halfe the nomber annexed with. . and it 
maketh. 7. whiche ts the nomber that J ſckefoz:iand 
is the roote to, 4.22. — 2 1. 

Fo2 triall whereof take. 4. rootes,that Is. 28, and 
putte to 1t.2 1, and thereof commeth. 4 9. whiche is a 
ſquare nomber, and hath.7.fo2 his roote. 

Scholar, Then can J doe the like with the ſecond 
cxampl. 35. 9. — —. 2. 25 · And firſte the halfe of. 2.is 
J. and the Square of its; J. whiche 3 put to.35.andit 
maketh. v 6. a Square nomber: whoſe roote 18.6, To 
that. C. if J adde. i. that was the halfe befo2c reſer ued, 
it will make. 7. whiche is the roote that J doe ſeke. 
The pꝛooſe is this:2, rootes maketh. 1.4. and. 3 5. gi⸗ 
ucth. 4 9. whoſe roote is. 7. 

Like wates fo2 the thirde example 1 029 -- 
J woozke thus. Halfe. o. is. j. and his Square is. 2 5: 
that dooe J adde to. 75.and there riſeth. o o. whole 
roote 1s, 10. to & thiche roote J add, 5, and there — 
met 


— 
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of CoſSike nombers. 


meth. 15.that is the roote whiche J would haue. 
And that J mate pꝛoue by triall in this ſo2te . 1 0. 
rootcs giue. 15 o.vnto whiche if J adde. / 5. there will 
amounte.2 2 5. whiche is a Square nombcr;and hath 
15.fo2 his roote. | 
The fourthe example ts. 1 05.9—{—8.z , where The fourthe 
I take firſte the halfe of. 8, that is. 4. and it iñ Square example. 
giueth. I 6. whiche J adde to. 1 05, and there amoun⸗ 
teth.12 1.beyng a Square nomber, and the roote of 1t 
1 1. vnto whiche J ſhall adde. 4. foz halfe the nomber 
of rootes : and ſo there riſeth. 15. as the roote that J 


ſeke foꝛ. And to appꝛoue it I take.8. times. 1 5, whiche The proofe, ( 


is, 12 0,andadde it vnto. 1 05. and ſo commeth, 2 2 5. 
Fo2 the ſquare,and the roote of it ts. 1 5, 

Balter, The like oꝛder of wozke ſhall you vſe,in Other for- 
all nombers (eile compounde, whe any. 2, nombers mes m like 
with immediate denominatios (ie, are equalle to /orte. | 
one of the nexte denomination, in oꝛder aboue them. 

As. I. c. is equalle to.3.5>,—{—1 0.28, 

And again. ./ Y. equalle to. 6. 5.5 E 4 Wel. 

Like waies. I. c. equalle to. 3/5. — 8. 5 
But in al theſe the roote ſhal beare name of the greã⸗ 
ter quantie. 

Scholar. By the foꝛmer oꝛder of woꝛke, I ſhall in 7h; firſte 
the ſirſte of theſe. 3. examples, take halfe. 3, (bicauſe it example. 
ts the nomber of the middell quantite). And that ts +. ; 
and that ſhall J multiplie ſquarely, and ſo will there 
riſe 2, vnto whiche J ſhall adde 1002. And that ma⸗ | 
keth®.whiche is a ſquare nomber, and his roote is . 
bnto whiche J mult put the firſte halfe, that is 2, and | 
then will it be *2,02cls.5, whiche ts the Cab ie roote of 
that nomber.3.5»—+—1 0. beyng equalle to ce | 

f 


Foz pꝛoofe whereof, J multiplie.5. Cubikely, and it The proofe. 
maketh. 125. Then doe J multiplie it ſquarelp, and it 
will be. 2 5. Now. 3. 5. is. 5.and. 1 o.. maketh. xo 

whiche bothe added together, giue. l 25. 


In 


— 
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The ſeconde In the ſeconde example, where. 1./x-. is equalle to 
example, 6. N.. 40. CT. I ſhall take halſe. 6. (Whichc 
is the nomber of the middell quantttie ) and that is. 3. 
and the ſquare of it is. 9. whiche 4 muſt adde vnto 4 © 
and thereof commeth. .4 9. whiche is a ſquare nomber 
and bath.7.fo2 his roote, unto whiche J adde z. and ſo 
haue J lo foꝛ the Swr/olide rovte,of 6 35>—+—4cce 
The proofe. And fo2 p2oofe 3 ſaie,if, 1 o. bee the roote , then is 
1 00, the ſquare,#.10 o0:the Cube, the 33> 18 10000. 
And the Surſolide. I 00000, Wherfoze. o. 3- make 
6 0000.Aand. 4. . pelde. 40 oOo. And bothe thei 
together doe make, 1 00000, whiche is the quanti⸗ 
tie ok the Surſolide. 
Tbe tbirde Jn the thirde example. I. 3 . is equalle to. NEE 
example, —+—- 28. F pe + whoſe zenz4cubike roote, J ſeke in 
this ſozte. 

Firſte J take Halfe.3(as the nomber of the middell 
quantitie) that is ,t that maketh in ſquare 3.whichs 
J adde vnto 2 8(that maketh 2.) A it yeldeth=; whiche 
is a ſquare nomber,and his roote is. vnto whiche J 
adde and it will be , 02.7. whiche is the 2enzicubike 
roote vnto the foꝛeſaid nomber. 3/5 ——. 2 8. & &. 
The proofe. Foz pꝛoofc whereof J multipliè. 7. 2enzicubikely, 
and it maketh 117649. Then muſt the /. be 16807 
and.2,/5>.5 0421. Again the F. is. 2401. and ſo 
2 8.52 5>-lhall ber. 6 7 22 8. And thoſe bothe together 

velde. 117649. 
A thirde Maſter. Pet one other fo:me is there, that im all 
ferme. thinges, ſaue in one poince anelp:followeth theſame 
rule. And that is whe the 3 denominations doe not go 
immediatly together, but pet are ecually diſtante. As 
F F. F. and. 5. where the diſtaunte is one onely 
quantitie. Like waies. ce. . and. H. whiche dif- 
fer by. 2. quantities. And in lite ſozte. c C /ỹ and 
e · are diſtante by.ʒ. quantities. And ſo of other, how 
many lo euer bee omitted, ſo that the difference bee 
equalle 


1 : 
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of Coſsike nombers. 
equalle, In all whiche you ſhall wozke,as you did in 
the foꝛmer rule, till pou haue canded all that woꝛke. 
But then haue yon here, one thing moze to bee conſi⸗ 
red. Foz the laſte nomber, whiche pou haue founde, is 
not the roote, but a rooted quantitie: And his roote is 


the roote that you ſeke foz, 
Scholar. Doe pou meane the ſquare roote of that 


quantitie, oꝛ ſome other? 
Maſter. Jt male be any kinde of roote, in diuerſe 
nombers, but not iu one nomber. TU herfoꝛc foꝛ your 
certeintie marke this rule. 
If the denominations of pour nombers, differ one⸗ 
ly by one, then is it a ſquare nober, that you doe finde 
by the pꝛactiſe of the laſte rule. And therfo2e ſhall you 
tanke his ſquare roote,fo2 the roote of your nomber. 
But ik the denomination differ by. 2. quantities, 
then ſhall you crtracte a C«bike roote, outof your laſte 
nomber. And if the diſtaunce bee. 3. quantities, the 
roote mult bee a eng ixenile roote:and foz. 4, quan- 
tities diſtante, a Surſolide roote, and ſo foꝛthe. 
As fo example. I. . . is equalle to. 8 o. 3 —. An example 
2000,9, Now fo? to finde the roote of. 8 0,5» —+—, | 
2 000.9, I wozke thus, Firſte I take the halfe of 8 o. 
(bicauſe it is the nomber of the middle quantitie) and 
that halfe is. 40. whiche J multtplie Square, and it 
maketh. 1600, to it J adde. 2000, and it will bee 
26 00, Whiche is a ſquare nomber, 2.6 0. is his roote: 
to that. 6 0. I ſhall adde the fozeſaied. 40. and then 
will it bee. o o. whiche nomber in the firſte rule, had 
been the true roote. But here tonſderpng the diſtace 


is of one quantitie, I muſte extracte his ſquarc roote, 
whiche is. 10. And that is the en xen ile roote, 
—+—57344+9.J take 200. foz the halfe of the mid? example. 
dell quantities nomber, and multiplipng it ſquare, J 


that my nomber containeth. | 
Ce. . finde 


An other example. I. D. is egualle to. 40 O. ce. The ſeconde 
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Example. 


T he proofe. 


The ſeconde 


example. 
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finde. 40000, whicheJputto.57 34 4. and then J 
hane.97 34 4: whiche is a Square nomber , and his 
roote 1s 312 viito whiche I thall adde the halfe of 400 
and ſo will it bee. J 12. But now muſt J take the («s 
bike roote of this nomber(that is. S) to my roote,that 
J deſire: 1Btcauſe the denominations in the nomber, 
differ by.2.quantities, 

Scholar. J ſee very well the o2dcr of this wozke: 
And the p2oofe is in like ſoꝛte, ſuhiche J maic pzaciſe 
by my ſelf at any tyme. Wherfoze J pꝛaie you, pꝛo⸗ 
cede fozthe to other rules. 

Maſter. This is ſuffictente fo2 the firſte ſoꝛte. 
Now fo2 the ſeconde ſozte , in nombers dimizute oz re; 

=o . the foꝛme 
of wozke ts like vnto the other, in all potrices ſaue in 
one. Fo2 in ſtede ot the laſte addition, you ſhall vſe in 
theſe nombers , Subtraction. As here foz example, 
when I ſate. 1.3-.1s equalle to.6 0.9, ——.4.ze · to 
finde the roote , firſte J take the halfe of. 4. ( bicauſe 
it is the nomber ofthe middell figne ) and that halfe 
beyng. 2.doeth make in ſquare. 4. whiche J put to 60 
and ſo is 1t.6 4. a ſquare nomber, and hath. S. foz his 
roote. From whiche roote (by the oꝛder of this rulc) 
mult abate. 2. that is the halfe of the firſte nomber of 
rootes. And then will there remaine. 6. foꝛ the verie 
roote of. 60. . 4.2p · beyng equalle to. i. 3. 

Scholar. That is ſonẽ pꝛoued. F02.6. beepng the 
roote, then. 4. . maketh. 2 4. whiche beyng abated 
out of. 6 0. leaurth 36 and that is the iuſte ſquare vn- 
to.6. as the equation ſaieth. 

Paſter. An other example ts this. /) is equall 
to. 16 2... 9.3 3> | 

Scholar. That can J woozke,thus; Firſte J take 
the halfe of. 9. (bicauſc it is the nomber of the middell 
gqanc)anditis , whiche J multiplte ſquarely, and it 
will be , that muſt bee added to-1 6 2.02%, and then 

will 
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will there amounte =}. whiche is a Square nember, 

and hath fo2 his roote ; ont of whiche, by this tule, F 

muſt abate , and then riſeth 7, that 18.9. Whiche is 

the very roote to 162.CT———9.3-3-.bryng cc,uall 

fo, ED 

And foꝛ the pzoofc,J multiplie. 9. («bikely, and it - þ10ofe, 

giueth.729.ſo that. 16 2.cT.boc make.11$098.cut | 
of whiche J muſt abatc.9.3- 3. thatis.5904 9, (Ly 

theſame roote,fith. 15 F. 18. 656 1), And then u ul 

there remaine.5 9 0.49. whiche is the tuſte quaniittie 


of. ./.. | 
Malter. Pct one example mozc ſhall pou haue of 7% 1hirde 4 
a thirde ſozfe. example. 


When. 1 z-c? is equalle to. 275456. 26 
3 demaunde of you, what is the valewe of. I. . 

Scholar. J ſearche it thus. The nombcrof the 
middell ſigne 18-2 6. whoſe halfe J muſt take, and firſt 
multiplie it ſquarelp, and there will riſe 16 9. whiche 
J adde to. 275456. and it will bee. 275625. whiche 
is a ſquare nomber, and hath fo2 his toote. 5 25. from 
whiche nomber J mull abate halfe the nomber, of the 
middell ſigne, that is. 12, and ſo there will remaine 
512. whoſe Cabike roote J muſt ext aa, bicauſe the de⸗ 
nominations diffcr by. 2. quantities, and that roote 
will be. S. whiche is thi Cubike roote to. 12. but to the 
nomber pꝛorounded, it is the 2en2ionbike roote. 

Faſter, This is moughe toꝛ the wozke of the ſe⸗ 
conde ſoꝛte. o ſoz the thirde ſoꝛte of equation, The thirde 
where. Z. is cqu:alle to 22. . . A will gtue your /orteof equal 
a baicf admonition oncly,chough it differ from bothe nomwber;, 
the other. 2. rules, in foꝛme of weoꝛkc. Foz as the c- 
gualitie mate be in diuerſe ſoztcs , ſo ſome tymes you 
mate vſe the wooꝛke of the ferſte ſoꝛte, by Addition of 
balfe the nomber of the middle Fane: and ſome times 
rou ſhall wozke by ſubtracqton. Whercin this is tbe 


difference, from the ſeconde rule. That there you doe 
Ec. ij. ſubtrace 
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ſubtracec balfe the nomber ofthe middell ſigne, fron 
thc roote whiche you fonde, And tn this thirde rule, 
you ſhall ſubtract the roote from the halfe , and not 
the halfe from the roote. Foꝛbicauſc that that roote, 
is euer leſſer then that halke. 

And in this rule, this is ſpeciallp to bee obſerued: 
that the Square of halle the nomber, of the middell 
ligne, will euer moze bee greater, then the nomber of 
the leſſer ſigne: And therfo2ze ſhall the nomber of the 
leſſer ſigne, bee abated out of that ſquare, And the re⸗ 
mainer will bee a Square nomber, with whiche pou 
ſhall wooꝛke, as J haue taught pou befoze, 

And farther in this rule, it is commonly ſeen, that 
cucry ſoche equalle nomber, hath. 2. valuations fo2 
his roote, J meane that any of thoſe. 2.nombers, will 
bee as the roote tn this equation, Fo2 otherwates no 
nomber can haue.2.rootes of one denomination. 

Scholar. J vnderſtande you thus. That no nom- 
ber can haue. 2. ſquare rootes, oꝛ.2. C«b:ke rootes, and 
ſo foꝛthe: Els one nomber mate haue. 3.02.4. rootes. 
As.6 4. hath.S.foꝛ his Square roote: 4. foꝛ his Cubike 
roote:and.2.fo2 his engicubile roote. ä 

Maſter. Pou take it well. And farther fo2 the 
caſie knowledge of thoſe. 2. nombers, oꝛ rootes: Thei 
mult bee ſoche, as beeyng added together, will make 
the ndbcr of the middell ügne: and becyng multiplied 
together, wil make the nomber of the lcaſt ſtegne. And 
ſo mate you finde theim without farther multiplica⸗ 
tion,o2crtracion of rootcs, 

Foz example, 3 ſette frſtc. . 5. equalle to. 16.zp . 
«63.9, where J maie cſpte quick lp, that. 6 3. cã 
haue no moze partes to his compoſition, but. 3.7. 9.21 
And ik J take. 3. and, 21. then their addition will bee 
greater then. 1 6. but /. and. . maketh iuſte 1 6. by ad⸗ 
dition, and. 6 3. by multiplication, And thercfoze thei 


ſhall be the. 2. rootes. 
Scholar. 
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Scholar. J will pꝛoue that by examination, thus. 
It. 7. be the roote,then is. 4 9. the ſquare. And, 6. 
make. 1 12, out of whiche J muſt abate. 6 3. and there 
reſteth. 4 9.cqualle with the @quare:ſo is that a true 
roote. Then fo2,9:his ſquare 18.3 1, And, 6. . doe 
pclde 14 4 fro whiche J ſhal abate 6 3, And the remat- 
ner will bc. 5 1.equalle to the ſquare, And ſo is that al 
ſoa true roote. | 

Maſter. Now Wwozke it by the other rules, that I 
taught you. 

Scholar. Firſte J take. 8. as halfe the nomber of 
the middell ügne, and that multiplicd Square, doeth 
giue 6 4 from whiche J ſhall abate 6 3 and then doeth 
there remain but. 1. whiche is coumptcd as a Square 
nomber, and his roote to bee. 1, alſo, whiche if J adde 
to. S. it will make. 9. that is one of the rootes: And if J 
abatc it from. 8. it will leaue. 7 . whiche is the other 
roote. And thus 3 ſee one woꝛke cofirmeth the other. 


Paſter. Taue this foꝛ the ſeconde craple.1 5 c The ſeconde 
is equalle to. 8 /. —. l 2. J · What is the coote example. 


fate pou? | 

Scholar. To finde it, firſte J loke fo2 the partes o 
I 2, And thei be. 2. 3. J. 6. of whiche. 2. and. G. doe ſerue 
mp purpoſe, ſoꝛ their addition maketh. S. and ſo docth 
not. 3. and. 4. Wlherefo2e { ſaie, that. 2, mate bee the 
roote, and ſo mate, 6. But foꝛ farther trialle oft it: 
woozke it by the other rule, ſatyng halfe, 8. is. 4. and 
his ſquare is. 1 6. From whiche J abate. 1 2. and there 
remaineth. 4. whoſe roote is.2.that J male adde to. 
and ſo haue J.6;fo2 one roote: o2 els abatpng it from 
4. I ſhall haue. 2. fo2 the other roote. 

The pꝛoofe is manifeſte foꝛ. 6. beepng a roote, the 
Nengicube is. 466 56, The Surſolide is. 7 7 6. And the 
nN Ken xi is 1296. Oo that 8./ . doe make 62208 
And. 2. 5. are. 5552, whiche being abated out of 


62208 do leaue 46656. the true quantitie of 1 5c 
Ce. ih. And 


The proofe, 
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And ſo is that wozke gecd, 6. beyng a rcote. 

Hob ik. 2. be fette fo2 a tcote:then is the. 5 3˙. 16. 
the //. 3 25 and the. 8 c 6 4. And ſo are. 5%. dual 
to. 256. And. I 2. · yelde. 192, Wherfoze abating 
192. out of. 2 56.thrre refteth. 6 4, the iuſte cuantitie 

it, ef, i. . And ſo is that woozke alſo geod,and.2.a 
[if true roote. 
© The thirde arent Hem pꝛoue this thirde crample, where 
example. I. / is cqualle to.2 000.5 ——4 7001659, 
F Scholar. Halfe the vos, of the middcll ligne is 
1000, And the ſquare of it is. 1000000, From wht- 
che I ſhall abate. 47 0016. and there will remaine 
529984. whoſe ſquare roote by trialle of extraaion, 
I finde to be 7 28. whiche J mate other adde to.1 ooo 
114 and ſo there riſeth. 1728. whiche 7 finde to bee (as it 
{ 1 ought)a («bike nomber, And his roote to be. 1 2. 
1 But and it 3 abate 728. from io oc, there will re⸗ 
; main.2 7 2. whiche is no Cubike nomber, 
| Maſter. So that here ſcmeth to be but one roote. 
14 | And pet theſe.2.nombers.172 8. and. 27 2. kepe ſoche 
a rate, that beeyng multiplied together, thei make 
n 47.0016. whiche is one of the nembers, and becxng 
4 | added together,thet make 2 0 oc. whiche is the other 
WY * nomber of theſame Cofike reſequalle. 
| But now pꝛoue in other line nt bers, whiche haus 
ſome diſlaunce, betwene their denominations, whe⸗ 
14 The fourtbe ther it will ſo happen ſtill. As namely in this, where 
1 | example, 1.b/z-.iscqualle to.12. 5 —— 2.2. 
Dine Scholar. Malfe. I 2. is. 5. and his Square. 6. from 
. whiche abatyng. z 2. there is lefte. 4. whoſe roote is. 2 
. And ik 3 adde that 2. to. 6. it maketh. S8. whiche is a cu⸗ 
. bike nomber, and hath. 2. foꝛ his roote. But if T abate 
2. from. 6. there remaineth. . whiche is no Cub:ke nõ⸗ 
ber, and therkoꝛe hath no ſoche roote. And pet theſe. 2. 
1 | nombers. . and. S. by addition, make the middell n6- 
0 ber, and by multtplication, thei make the laſte ndber. 
1 | Pallter. 


of Coſſike nombers. 


Maſter. Pꝛoue pet ones againe in a nomber, The te 
where one quantitie onely is omitted. As when 1 5 example. 


is cqualle to.2 4. C. [ 35:22 
Scholar, 12.maketh in quart 144. from whiche 


J ſhall deducte. I 35. and then reſteth. 9. whoſe ſquare 
roote is.3. whiche if J adde to. 2. it will bee. 15, and 
bath no ſquare roote, as here is required. But if J a- 
hate. 3. from 1 2.then remaineth 9 whoſe ſquare roote 
is. 3. and ſeructh to the nomber, as J haue here pꝛo⸗ 
ucd in my tables. And. 9. and, 1 5. kepe the cuſtoma⸗ 
ble rate. Fo2 by addition thei make. 2 4. And by mul- 
tiplication, thei pelde. 135. 

But in all theſe examples, where the denomſnatt- 
ons be are a diſtaunte, J can finde but one roote, and 
not. 2. As it was in the other craples of theſame rule. 

And in ſome of theim, the greater nomber contai⸗ 
neth the roote: but in other, the leſſer nomber hath 


the roote. 
Maſter. Bicauſe I can not ſkate now, about this 


barietie,J will remitte it till an other tyme. But this 


by the wate, J muſt admoniſhe vou, that J doe folowe 
here, the common fo2me of wꝛiters, in callyng theſe 
rootes, that riſe in equatiõ, where as thei are not the 
rootes of thoſe nombers, but arc the value of a roote, 
£92 of a (ile nomber, the rootc muſt neades bee a 

ike nomber alſo, And ſoche as by multiplication 
will make the rooted nomber : But ſo can not thoſe 
nombers doe. 

And here lvtll J make an eande,ofthe woꝛkes 
of Coke ombers. And now will J ap- 
plie them to pꝛadiſe in the rule 
of equation, that is com- 
monly called Al; 
gebers rule. 


— 
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The rule of equation, common- 
ly called Algebers Rule. 


#77'Ctherto haue J taughte vou, the 
£7 common fozmcs of wozke,innom- 
bers Penominate. Whiche rules are 

< 'vſcd alſo in noͤbers Alſtracte, x like: 
wales in Sarde nombers. Although 

the fozmes of theſe wozkes be ſcue⸗ 

5 — Nralle, in eche kinde of nomber, But 
now will 3 teache you that rule, that is the pzincipall 
in Coſike woozkes : and foz whiche all the other dooe 
ſcrue. 

This Rule is called the Rule of Algeber, after the 
name of the inuentoure, as ſome men thinke; o2 by a 
name of ſingular excellencie, as other iudge. But of 

Hts vſe it is rightly called, the rule of equation: bicauſe 
that by equation of nombers , it docth diſſolue doubte⸗ 

| full queſtions: And vnfolde intricate ridles, And this 

4 is the oꝛder ok it. 


The rule of | W I 


4 The ſomme of the rule of equation: 


Hen any queſtion is propoided, 
NN e to this rule, you 


7 hall imagin a name for the nom⸗ 
“ber, that isto bee ſoug hte, as you 

8 Yo remember, that you learned in 

= rule of 70 ſe poſition. And with that nomber . 
ſpall yon procede, accordyng tothe queſtion, vntil 
von finde a CoſSike nember,equalleto that nom: 
ber, that the queſtion expreſſeth,whiche you ſhal 

reduce 
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of CoſSike nombers. 
reduce cuer more to the leaſte nombers. And then 
divide the nomberof the leſſer denomination,by 
the nomber of the greateſte denomination, and 
the quotient doeth aunſwrre tothe queſtion Ex- 
cept the greater denominatio,doe beartthe ſigne 
of ſome rooted nãber. For thenmuſt youextradt 
the roote of that quotiente , accordyng to that 


gue of denommation. | 
Scholar. It ſemeth that this rule is all one, with 
the rule of falſe poſition; and therefoꝛe mighte ſo bee 
called:ſepng it taketh a falſe nber, to wozke with al. 
Malter. This rule doeth karre excell that other. 
And dooeth not take a falſe nomber, but a true nom⸗ 
ber foz his poſition , as it ſhall bee declared anon. 
Wherby it mate bee thoughtc, to bee a rule of won⸗ 
derfull inuention, that teacheth a manne at the firſte 
woꝛde, to name a true nomber, befoꝛe he knoweth re⸗ 
ſolutelp, what he hath named. 
But bicauſe that name is common to many nom⸗ Tz; 
bers (although not in cnc gueſtion)and therefoz2e the 
name is obſcure, till the wozke doe deteat it, I thinke 
this rule might well bce called,the rule ofdarke poſt- 
tion, oʒ of ſtraunge poſition: but not of falſe poſition. 
And fo2 the moꝛe eaſie and apte wozke in this arte 
wee dooe commonly name that darke poſition. 1. . 
And with it doe we wozke,as the queſtion intendeth, 
till we come to the equation. _ | 
This rule of equa:ion, is diuſdedby ſome men, into h parte 
diuerſe partes. As namely Scheubelius doccth make. 3. „the rule. 
rules of it. And in the ſeconde rule, he putteth.3.ſcuc- 
ralle cannõs. Some other men make a greater nober 
ok diſktinctios in this rule. But intende (as I thin ke 


he ſte fo2 this treatice, whiche 9 _ as farre 
f. j. as 


(= . » 


| 
| 
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as their woꝛkes doe ertende) to diſtin te it onely into 
twoo partes. N hereot᷑ tic frſte ly, When one nomber u 
equalle vnto one other. And the ſecondc is when one nom/ 
ber is compared as equalle vnto . other nombers,\\. 
Alwaics wilipnag you to remeber, that you reduce 
pour nombers, to th-ir leaſte denominations , and 
ſmalleſte fozmes, befoze yon p2ocede any farther. 
And again,if your eu tion be fochc, that the grea⸗ 
teſte denomination CoFike, be toined to any parte of a 
compounde nomber ,'pou ſhall tourne it ſo, that the 
nomber of the greateſte ſigne alone, mate ſtande as 
equalle to the reſte. 
And thts is all that neadeth to be taughte, concer- 
nyng this woozke. | 
Howbeit, foz eaſie alteratio of eguat ont. I will pꝛo⸗ 
pounde a fewe eraples, bicauſe the extraaion of their 
rootes, maie the moꝛe aptly bee wꝛoughte. And to a- 
uoide the tediouſe repetition of theſe wooꝛdes: is e⸗ 
qualle to: 3 will ſette as J doe often in woozke vſe,a 
paire of paralleles, oꝛ Gemo we lines of one lengthe, 
thus: , bicauſe noe.2. thynges, can be moare 
tqualle. Andnow marke theſe nombers. 


] 4:22 ,—3—1 9— 1.9, 
20. 25. AE, 2.9. 
26.52 Hoe ===9.5-—1022 —+=2134, 
19.Z2 —+—19 y 0M 0 5——1887—1 926 
18.2 —+—24.9.===8, 3 226 


343 127 —=4 0%p —{—4804— 9. 
In the firfte there appeareth. 2. nombers , that is 
| 14.25 


— — —— — ——— — — 


of Coſſike nombers. 
! yard 5.9. equalle to one nomber, whiche is 
71. But il pou marke them well, you mate ſec one 
denominatio, on bothe ſides of the equation, Which ne: 
uer ought to ſtand. Wherfoze abating the leſſer, that 
is. 15.9. out of bothe the nombers;there will remain. 
| 4.2 6. H. that is, by reduction, | 24.9. 

Scholar. 5 ſce, you abate.i 5.5. from tim bothe, 
And then are thei equalle ſtill, ſeyng thct wer equalle 
befoꝛc. Accoꝛdyng to the thirde tommon ſentence, in 
the patthewate: 2 5 

If you abate euen portions , from thynges that bee equalle, 
the partes that remain ſhall be equall alſo. 

Maſter. You doe well remeber, the firſte groun⸗ 
des of this arte, Fo2 all ſpzingeth of thoſe pꝛinciples 
Geometricalle.Wherfoze call to pour minde likewaics 
the ſecende common ſentence, in theſame booke, and 
then haue pou another reaſon, whiche will helpe pou 
not onelp, in the other foꝛmes of wooꝛke here, but al⸗ 
ſo berp often in the p2actiſe ofthis arte. 

If you adde equalle portions . to thynges that bee equalle, 
what ſo amounteth of them ſhall be equalle, - 

Maſter. Theſe twoo ſentences doe inſtruae pou 
that when pou ſee on bothe the ſides of the equation, a; 
ny one denominati6 (oe, you ſhall marke the ſigne 
that is annered to the leſſer of them bothe: and if it be 
the ſigne ol addition. . then ſhall you abate that 
leffcr nomber, from bothe the partes of the eguation. 
As J did in this firſts example. But if the ſigne be of 
abatemente then ſhall pou adde that leſſer nõ⸗ 
ber, to bothe partes. And ſo ſhall you doe, till there be 
noc one denomination on bothe partes, but diuerſe 
and diſtince. 

Do the ſeconde nomber will be.2 022 =»»==12 09 


and in the leaſte termes. 1.2.6. 


Scholar. 3 (ce that pou ãdde. 18. 9, to bothe par⸗ . 
| Fl. ij. tes 
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tes of the equation, But by that reaſon , J doubte in 
the thirde ſomme, bicauſe. 10. . is in bothe partes 
of the equation: in thefirſte pactẽ with · , and in 
the ſeconde parte with whether I ſhall adde 
lo. zo, oz abatc them. 

Mater. In ſoche a caſe, you mate dooe either of 
bothe, at pour libertie:and all will be ta one eande. 

Scholar. Jf J adde. i o. ze. then will it be. 2 6,x-, 
— 2 5. —.— 9 7 ——2 | 3.9, | 

Maſter. And doe you not ſee. 3-.on bothe ſides of 
the equation? | 

Scholar. J did loke but fo2 one alteration onelp. 

Maſter. It there were twentie like denominati⸗ 
ons, vou ſhould alter them all. Fo2 that is the pꝛinti⸗ 
palle and peculiare reduction, that belongeth to equa- 
tions. | 

Scholar. Then mult J abate. 9. . on bothe par⸗ 
tes, and ſo will there remaine. 7. 5. —. 2 0.2. 
e [ 3. * 

Paſter. Now reduce it by abatyng. 1 0. 20 
Scholar. So it will bee. 17. „213.9. 
—— Os „ ; 

And now J remeber , that this is the better fozme 
of reduction, Bicauſe the greater denomination, that 
ts. Jo is alone with his nomber on the one ſide of the 
equation, and the, 2. leſſer denominations , on the o- 
ther fide, 

Maſter. How doe pou reduce the other equatiõs, 
to their ſmalleſte fozmes? 

Scholar. Jn the fourthe example , there is noe de- 
nominatto, befoze the ſigne of cquation,oz in the firſt 
parte, but the like is in the ſeconde parte alſo, after 
the ſigne of equation. Mherfoze firſte, bicauſe J ſee 
I 9.E.. on bothe ſides, J will abate it on bothe ſides, 
And then will it be thus, 
! 92.9. | 0. . —＋1—1 08.9, 38.28. 

6 But 
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But bicauſe J ſee 9. pet remainyng on bothe partes, 
J abate the leſſer, that is. 10 890. from bothe partes, 
and it will be. 8 4.9. I. 3 8.8. 

Maſter. This equation would bee better, if the 
greater denomination , did ſtande as one parte of the 
equation alone. Mhiche thyng you mate caſily doe, 
by addyng.38. 22 . to bothe partes: bicauſe ſo moche 
foloweth n the one parte. 

And euermoꝛe when occaſion ſerueth. to tranſlate Tranſlation 
nombers compounde, on the one ſide is equalle / nombers. 
to —+— on the other ſide. 

Scholar. Then it will be thus. 


8 4.7.—— © 8. eee O. Z. ' 
Maſter. It were better thus, 


10. F 1 3 WE —+—,8 4.9. 

And in ſmaller termes. 

Fo Pe | 9.28.1. 4 2.9, 

But now pꝛocede with the examples. 

Scholar, The fifthe is eaſily reduced, by abatyng g. 
2.5 · on bothe ſides: Foz ſo will it bee. | 
8.5. 1 6,22 ,—F—+2 49, 

The ſix the equation will be, by addyng. 12.5 .0n - 
bothe ſides. 3 4.5 52.22 -- 480.9 — 9 ů 
But pet J mult reduce it farther, by addyng. 9. . on 
bothe ſides. And then it will ſtande thus. 

43.57... 2.22 . — . 480. 9. 

Halter. Now will J ſhewe pou the varieties of y,,;.,;.. e 
equativs, taught by Scheubelius, bicauſe you mate per- equations, 
cetne,how thei bee conteined in thoſe. 2. foꝛmes, na⸗ 
med by me. As fo2 the manpfolde varieties, that ſome 
other doe teache, J accoumpte it but an idle bablyng, 

o (to ſpeake moare fauourabl of 1 vn ay | 
. ij. iſtinc⸗ 


FL 
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Wm diſtinction. - 4p 
1 The ſiiſte The firſt equatio after Scheubelius, # after my mea⸗ 
10 equation. nyng alſo, is. when one nomber is equall to an other: 
41 meanyng that ther bothe muſt be ſimple nombers'C/; 
ile, and vntompoundt. As. 6. 22. cqualle to. 8.9: 


4.512. 28. . I 4... 7 o. v: 
0d. = u nf“ 20% τ io 
tee, g Oban Le Gee... 


0 A2Aà⁊gn all theſe examples, as pou ſee but one nomber, 
5 compared to an other: ſo to finde the quantitie of one 
1 roote , pou ſhall diuide the nomber of the leſſer Cha- 
11 racer, by the nomber ofthe greater Charaaer, and ſo 
ſyall the quotiente bꝛyng fo2the the quantitie of. 1. 2. 
Scholar. at ſemeth at the firſte vewe, that it is a- 
gainſt reaſon,to diuide the nomber of the lefſer ſigne, 
by the nomber of the greater. But when J conſider, 
, that il I compare a nomber of crounes.oꝛ any like de⸗ 
144 nommation, to a nomber of ſhillynges in equalitie, 
the nomber of crounes,02 other ſoche like, muſt nea⸗ 
tt des be leſſcr,then the nober of ſhillinges. And ſo diui⸗ 
| 4 ding the nöber of the ſhillinges (oꝛ other leſſer name) 
Nee by the nomber of crounes(o2 other greater name) the 
5 quotiente will ſhewe , how many ſhillpnges make a 
croune : and gencrally , how many of the leſſer, dooe 

make one of thc greater, 

As if.2 o. crounes bee equalle to, 1 o o. ſhillynges, 
then. 5. ſhillynges dooeth make acroune. So When 
6. * bee cquall to 18.9, then. z. . doeth make. I. 2 
And 4. .. 2. . dooeth cauſe that. 3.9. mit 
be a roote. 

Maſter. As pour examplarie p:cfe is good, ſo re⸗ 
ducton will be a ſufficiente pꝛoofe in this. 

Schelar, I ſee it mantfeſtiy, Fo2 it. 4. E. bee e⸗ 
qualle to. 7 o. . then. j. e. is equalle to... by that 

Teduction 
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reduction in nombers. And again by reduction in ft- 
gnes. I. g. is equalle to. 5. J. 

Like wales. 1 5./5>, beyng equalle to. o o. 5 . re⸗ 
daction by ſignes and nombers alſo, will make . 2 
— 56 F. 99 thall,2 0. 5. c. 18 0%. be reduced 
to.. 22. 3.9, And. 26. 5 /. log. K CT 
will makc, 1.2.4. . . 

Maſter. And fo generally, when there is noc de⸗ 
nomination omitted, betwene thoſe. 2. that bee com⸗ 
pared in equalitie, ſtul the dunſion of the nomber, of 
the leſler denomination, hy the nomber of the greater 
denomination, will bzyng fo2the in the quotiente, the 
quantitic of. 1.22 


But if there bee any denominations omitted, be⸗ Th. ſeconde 


twene thoſe. 2. whiche be compared together in equa⸗ 


forme of the 


litic:loke how many denominations are omitted, and „ite equazis 


ſo many in oꝛder is the rooted quantitie, whoſe roote 
vou mult ertrac,fo2 the aunſwere to the queſtio. Fo2 
in ſoche à caſe, euer moze pou ſhall extracte the roote 
of pour laſte nomber. 

As ſoꝛ erample, when. 6. E. be equalle to. 2 4. 22 
by the foꝛmer rule, pou ſhall finde. 4. in the quotient, 
But here that. 4. is not the quantitie ofa roote, but 
is arooted nomber, whoſe roote J ſhall extracte. And 


ſeyng betwene. ce. and. . there is no quantitie o- 
mitted, but one, that is. 7. Theretoze J ſhall ac- 


tcoumpte.4.the firſte quantitie, that is to ſaie, a Square 
nomber, and ſo take his Squere roote, beyng. 2.toz the 
quantitie ofa roote. | 

Again ik. 7./z>.be equalle to. 567. 20. the quotinete 
will be. 8 1. and declareth a end eng iie nomber, bi⸗ 
cauſe there are omitted betwene. /z-. and. . thꝛee 
nombers: and zenzizentike is the thirde quantities 
as you did learne in ge beginnpng of this treatice,of 


nombers denominate. 


Scholar. J perceiue it. And therfoze J muſt _ 
the 


' 


— —— 


an 
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the eng igen gil roote of. S 1. whiche (8.3. and that is 
the true roote, where. 7 / &. be equalle to. 67. 2 

Maſter. And if thoſe. / were accoptedegoalle 
to. 5 6. 5 5. the quotiente will be. 8. And bicauſe there 
are omitted. 2. quantities, that is.cC.and.ʒ· . ther⸗ 
foze pou ſhall accompte that.. to be 1 c. oi a leconde 
quantitie. And his roote C«bke is. 2. wbiche ſtandeth 
as the valewe ofa roote, in the foꝛmer equation. 

And it is not poſſible that any other nomber, maie 
be placed as a roote, in that equation:oꝛʒ in any other 
fozme of this firfte uinde. Molobeit in one ſozte of e⸗ 
gzuation, o the ſcconde kinde, there mate be. 2.diuerſe 
rootes, when one nomber hath. 2. rootes in valewe. 


As taught you befoze in the extraction of rootes. 


The ſeconde 
Linde of 


equation. 


The ſeconde | 
forme of the the ſetonde foꝛme ol the firſte kinde. Foz if thoſe. 3, 


ſecond kinde denominations be not immediate, but doe omit ſome 


The ſetcõd ktndeofcquatto, after Scheubelius minde 
and myne alſo, is, when one ſimple nomber (ite, ts 
tompared as equalle to.2. other ſimple ndbers Coſiike, 
of ſeueralle denominations, and like diſtaunce, --: 

And in ſoche equation, beyng rednced as is taught 
befoze,the roote of thoſe. 2, nombers compounded, as 
in one (oꝛ rather the valewe thereof)ſhat be ertraced? 
As haue befoze taughte alſo. And that roote docth 
aunſwere to the queſtion. 

Howbeett, here is the like obſcruatton , as was in 


other betwene them, then ſhall pou ertrage the roote 
of that laſte nomber, in all poinacs, as you did in the 


firſte equation. N 


Examples of the firftc ſoꝛte. 


4.5. —.6. 2 . 4.9. 
whiche beyng reduced, will bee: 
I, 3 2.22 To 1.9, And the roote wil be.2 


And.6./z-. 3 T 245 5.—1—. | 8... That 


*\. 
Mb. 


— — 


of CoſSike nombers. 
That is by reduction. 
IF.. 5 5.3. &. 02 
1. 5.2.2 .——.3. 9. And the roote.z. 
/g. 55 - .. Oꝛ by reduction. 
/ .A. 56. & · O:. 
I. 5... 2 6. . whoſe roote is. 3. oz. 2. 


Likewaies. Zo Je — 2 o. H. 8. 
D2 byreduct5. 1.5 80.9 4. 22. whoſe 
roote is. 6. 


Examples of the ſeconde ſozte. 


5. 57 o. - 320. 5. 
That maketh by reduction. 
1. 1 — === [ 245% — —.6 4. 9, 


And the ſquare roote. . 
Likewaies. 8 * c E. .4 o. c. .; 7 O 2 08.Y. 


* by the oꝛderlp reduction. 
. c . r. 3776. 9. whoſe Cubike 
roote is. 4. 


Again in reſidualles. 
8.55 864. . 24. = 
That maketh by reduction. 
I. r ldd. . 3. F. Oz els. 
I. 5 ====1 OBY 33>. whoſe rootc ts. 3. 
So. 9. / — 99.5, Foo e 
Oz by reduction. I. 3 clo. c. 16.5. 


whoſe roote is. S. oz. 2. 
But now bicauſe Scheubelius doocth make. 2. ſeue⸗ 


ralle equations of theſe.2. fozmes : And gtueth, 3 .dt- 
uerſe rules, oꝛ canons fo2 eche of them, J will declare 
his. 6. canons to be all contained in this ſeconde kind 


of equation. 


Gg.]. Ye 


——— 


A queſtion 
of ages. 
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He maketh his diuiſion thus. When. I. nomber 
is compared as equalle to. 2. other, other that one nõ⸗ 
ber is of the ſmalleſte denomination, And then is it of 
the firſte Canon. As. I. 58.22 — .. oz 


els that one nomber, is of the grearitte denominatid: 
As. 3. 22.——4.9 And then is it of the 
ſetondẽ Canon: Oz els thirdely, the alone nomber is 
ofthe middle denominatiõ: and then is it of the thirde 
Canon. As. I, . [ 2.9, ===\,20, 

The like fo2me he victh , fo2 the nombẽrs of deno- 
minations diſtaunte. 

TW herby pou maie perteiue, that in my rule there 
is noc foꝛme of nombers, like the of the firſte Canon, 
nother pet of the thirde: but onely of the ſeconde, But 
then again in my rule, there are.2.ſoztes of examples 
whiche he hath not. And if pou compare them well to 
gether, you ſhall percetue , that thei bee agreable to- 
gether. 

As fo2 exãple. In his firſte canon, this is the fozme 
[52 —+—6-Zp 27. 9, whiche equation in 
my rule, by tralation,is expꝛelled thus. 

1. 5 —27. $——<, ve .bicauſe J doe ſtill ſet 
the greateſte denomination alone, 

1255 in his thirde Canon, this is an example. 

5 — —15.— — 8 Ze and that nomber doe 
J trade into this ſoꝛme . 159. 

Now where as he gtucth ſeucralle rules,fo2 euerp 
Cannon, 3 ſaie fo2 them all:cxtracte the roote of that 
compounde nomber. So: all his rules doe teache no⸗ 
thyng els. 

Scholar. J doe bnderſtande the dtucrſitte , and a- 
gremente of pour rules and his. But fo2 mp ererciſe, 
J dooe couette ſome apte queſtions, appertainyng to 
theſe equations. 

Maſter. Take this fo2 the firſte queſtion. 

Alexander bepng aſked how olde he was, Jam. 2. 

peres 


I —— 2——F— stq ab 


of Coſſtke nombers. 
peres elder (quod he)then Tpheſtio. Mea, ſaied Cphe 
ſtio. And my father was as olde as we bothe, and. 4. 
yeres moare. And my father haupng all thoſe pcres, 


ſaied Alexander, was. 96. peres of age. 4 demaunde 
now of you, how olde was eche of them. 


Scholar. J pzatc you aunſwere the gucſtton pour 


ſelf, to teache me the foꝛme. 
Paſter. will begin with the pongelle mannes 


age, and that will J call. i. ze. whiche1s the common 1 
ſuppoſition tn all ſoche queſtions. Then is Aleran⸗ common ſup 
ders age. 2. eres moare, that is. I. 22 —+—2.9, And Poſit ion. 


thoſe bothe together dooe make. 2. 2. f. 
whereunto ik you put. 4. moꝛe, then haue you the age 
of Epheſtio his father, that will be. 2. . ——.6.9. 
And all theſc put together, that is. 4. 2 ——-.5.9. 
will make 96 whiche is the equation that thall open 
the queſtion. 

Mherfoze 3 ſet doune the equation thus. 
4. 22. — 8.96. F. and bicauſe J lee on 
bothe ſides, one denomination of. 5. J doe abate. 8. 
fro bothe ſides: then there remaineth. 422 88 
And by reduction oꝛ diuiſion, 1... — 22.5. 


Scholar. Then mate J eaſily ſate, that Epheſtio 75. 


was. 2 2. veres olde, ſeyng you did putte. 1. . fo2 his 
age: and now. zo .1s founde to be. 2 2. And therby all 
the other peres bo manifeſte. Fo2 Alexander bepng.2 
veres elder, muſt be. 2 4. And Epheſtio his fa- | , . 
ther had in age. 22. and. 2 4: and. 4. moꝛe, that © 
is. o.peres. All whiche make. 96. So is that 3 
queſtion fully aunſwered. 22. 
Maſter. An other queſtion is this. 3 had 96 


a ſomme of money owing vnto me: whereof J didre- 4 1 N 
telue at one tyme: and afterward J reteiued of that del 


reſidue, whiche remained vnpated. And ſo remained 
the reſte of the debte 27. l. would knowe what was 


the firſt debte, t what wer the.2.ſcucrall paiementes 
G. i. Scholar 


* 


5 * 
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Scholar. This muſte J obſerue ſtill, to name the 
firſte doubtfull thyng. 1.z» -wherefo2e ſaie that the 
firſte debte was 1, «whereof à receiued i. And ſo did 
there remain. ;. ö whiche reſte, againe J recetucd 
that is £.of the whole ſommc,o2 £- . And that be⸗ 
yng abated alſo,then did there remaine . whiche 
you named to be. 27. ki. Zhen if . . bee equalle to 
27. ki, diuide.2 7. Ri. by 2, and the quorrente will bee ., 
that is. 6 o. whiche was the whole debte: And then is 
it plaine, that :. of it is. 5. and: . of the reſidue is. 8. 
whiche maketh. 3 3. and then remaineth. 27. | 

Maſter. There is nothyng better then exerciſe, 
in attainyng any kynde of knowlege; And therfoze 4 
will pzouc pou with dinerſe qucſtions , to make you 
the moare experte in this rule. And this is one. 

There is a flooze Paued with Square Baicke, the 
lengthe of that flooze beyng longer then the bꝛeadth, 
by , and the whole Pauemente containeth. 358 4. 
bꝛickes: J require to knowe the bꝛedthe and lengthe. 

Scholar. The leſſer quãtitie, whiche is the bꝛedth 
J doc name. 1, 2. And then the lengthe will bee, by 
pour pꝛopoztion. ;. . Now muſt J multiplie the 
bꝛedthe by the lengthe { fo2 that is the oꝛderly wozke 
in all flatte foꝛmes, to finde out the whole platte) that 
is here. 1. 2. by, + . and there will amounte the 
whole platte .. 3>, whiche by your ſuppoſition is e- 
qualle to. 3584. 

Wherfoze accoꝛdyng to pour rule, J diuide.358 4. 
by ;. and the quotiente will be. 3 13 6. whiche is a Square 
nomber, bicauſe there ts one denomination omitted 
in this equatio. Foz betwene 3> and, there is omit- 
ted. . And therfoze mult J ertrade the ſquare roote 
of.3136- and it will bee the quantitie of. 1, =o. that J 
wooꝛke in my tables, and finde it. 6. whiche mult be 
the bzedthe:fo2 that J named. . . Then the length 
mult be moare by ;.of tt; and ſo ſhail it be.6 4. ia 

No 
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No b foz to confirme mp woozke ,J multiplie. 5 6, 
by. 6 4 and it will make. 353 4, whiche is the nomber 


that pou did name. | 
Maſter. That queſtion ie well aunſwertd: And other 


if you had put. 1.z .foz the lengthe , as you might do, voor. 
then the bꝛedthe Will be re. and the ſquare Z . and that queſtion 
ſo. 1.2e would bee. 6 4. as pou mate p2oue at leiſer: 
but in rhe meane time, what ſaie pou to this queſtioz 
There is a capitain, whiche hath a greate armie, + A queſtian 
would gladly Marſhall the, into a ſquare battaile, as an armie. 
large as mighte bee. NU herxefoꝛe in his firſte pꝛoofe of 
ſquare fo2me, he had rcmainpng. 28 J. to many. And 
pꝛouyng again by puttyng. 1. moare in the fronte, he 
founde wante ok. 2 5. men. Bow many ſouldiars had 
he, as pou gelle? 
Scholar. J call the firſte fronte. 1. ze . and then 
multiplipng it Squarelp: J ſhall haue foz the whole 
battaile. I. x». and ſo by pour ſaipng, there was lcfte 
4. men, whercfoze the whole nomber of men, was 
1. .——.2 8 4.5. 
Now foꝛ the ſeconde p2oofe , when the fronte was 
increaſed by, I. man: ſhall ſet the foꝛmer fronte,and 


. manne moare, that is  _ ar 
. 12 . H. And mul⸗ . 
Upllonge — 8 1.72 .—— [.Y, 
ſquarely: there ariſe 12.1.2 
fo: the _— armie. 0 ene 
I —_— — —1 "WO . ze 0 
. of whiche3 muſte a- 1. 52.2... l. 5. 
bate 25 that, vou ſaie, did | 

wante, to make vp that ſquare battaile. And then it 
will be. 1.5>,—+—2-Zp + 2 4.9. 

Now haue J one nomber of menne, expꝛeſſed by. 2 
Cofike nombers: Df neceſſitie therefoʒe muſt theſe. 2. 
nombers be equalle:ſeyng thei repꝛeſente one armie. 

UW herfoze J ſet them thus. 


Gg. in. 1.5 


An other 


Woorke of 
that queſtid. 
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1.5 —1—2 8 4 5. i. 52.22 2 4.5. 
And findyng. I. 3. on bothe partes of the equation, 3 
doe abats it, æ then ſtandeth. 28 4H—==2z> ——2 4 


will there be.; O XN ====,7,% that is. F 4. 2e. 


So that ſeing 1 Ze was [ct foz the firſt | 
fronte:thcſame front mult be, 15 4. whoſe 74. 
Square is. 237 16. vnto whiche J muſte 4. 
adde the. 2 8 4. that did abounde, and then 616. 
will the whole nomber be. 24000. 770 

Foz farther trialle whereof, J take the 154 
ſeconde fronteto be, 1 55.thatis. 1, moare 237 16. 
then the firſte : and his Square will bee 284. 
2 4025. And ſo is there. 25, moare then — 
the iuſte nomber of the armie, as the qur⸗ 2400. 
ſtion ſuppoſed. 

Paſter, That queſtion mate be w2onght alſo, by 
namyng the ſeconde fronte. . 2. and then will his 
ſquare bee. I. 5. but ſeyng there wanteth. 2 5. menne, 
to make that Square battaile, the nomber ſhall bee 
J. 2 „21.9. 

When fo2 the firſte front, you muſt ſet. 1. man leſſe, 
as the queſtion impozteth, x that will be, 1.29 ——1.9 
whoſe ſquare will be 1,.5—+—1,9,——-—27Z> , 


1. 2 1. §. 

1. 22 .. I. . 

lH 7 1.25 · 
—— — log .—— 1.9, 


— 


1.5. l. 9. —. 2. 8 
vnto whiche J mult adde the. 2 8 4. menne that did a⸗ 
bounde, whe that battatle was framed, and then will 
the 
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the nomber be. 1.5, —+—.285.9, ———,2.5- , And 
t muſt bee cqualle to. 1.5. ——.2 5.9. Wh. Tor to 
reduce that equation, firſte J adde on bothe ſides J. 
t then reſteth. I. . equalle to.]. 5. — — lo 2.2 
Then F adde. 2. . bicauſe J will hauc noe—— in 


the equation: and it will be, 

1. -. 20. =. l. . — 310.9. Thtrdcly J 
abate, 1, 3. oñ bothe ſides of the equation: and then 
remainety, 2.2 .; lo. H. that is... IJ. H. 
whcrvy it appcareth that the ſeconde frunte was. 55 

and the firſte kronte. 5 4.4 ſo foꝛthe, as you w2ought 
it befoꝛe. 

An other queſtion is this. 

There is a kyng with a greate armie: And his ad A zueſtion 
uerſarie cozrupteth one of his heraultes with giftes, fan armie. 
and maketh hym ſwere, that he will tell hym, how 
many Dukes, Erles and other ſouldiars there are in 
that armie. The Heraulte lothe to leaſe thoſe giltes, 
and as lothe to bee vntrue to his P2ince, diuiſeth his 
aunſwere, whiche was true, but pet not ſo plain, that 
the aduerſarie could therby vnderſtande that, whiche 
he deſired. And that aunſwere was this. | 

Looke how many Dukes there are, and foz eche of 
them, there are twiſe ſo many Cries. And vnder cue- 
ry Erle, there are fower rpmes ſo many ſalotars, as 
there be Dukes in the fielde. And when the muſter of 
the ſoldiars was taken,the.2 00. parte of them, was 
g. tym:s ſo many as the nomber of the Dukes. 

This is a true declaratio of eche nomber, quod the 
Heraute: and J haue diſcharged my othe. Now gelle 
you how many ofeche ſoꝛte there was. 

Scholar. Although the queſtion ſeme harde, J ſce 
many tymes , that diligence maketh harde thynges 
eaſte, and therfoze J will attempte the wozke of it. 

And firſte fo the nomber of Dukes, J ſette. 1, zÞ . 


then will the nomber of Erles bee. 2. 53. that is. Lo 
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by. 1.7? multiplied twiſe: And the nomber of ſoldiars 
are. S. cr. that is. 2.5-. multiplied by.. E. fower ty- 
mes, but bicauſe the. 2 0 0. parte of the ſoldiars 18.9, 
tymes ſo moche as the nomber of the Dukes, therfoꝛe 
mult the. 2 Oo. parte of. 8. be equalle to. 9. . And 
ſo tonſequently. 8. & Soo. ac and 1. 
225.20. 02. l. . 225.5. | 

For if J ſet = and. 9, as equalle together, 4 would 
by the arte of fractions , bꝛynge theſame p2opoztion 
in whole nombcrs , J ſhall haue foz. 9. this fraction 
. And ſeyng the denominatoꝛs, be all one in , and 
in s the pzopoztion conſiſteth betwene the numera- 
to2s. 

Then to p2ocede,if.22 5. be cqualle to. I. 3-.J ſhall 
take the ſquare roote of,22 5,fo2,1,z- . and that is. 
whiche muſt be the nomber of Dukes. 

And ſo haue J the firſte nomber, whercfoze the ſe⸗ 
conde nomber,thatis the nomber of Erles, muſt bee 
15. tymes. 1 5.twiſe: that is.45 0, And the nomber of 
ſoldiars ſhall be. 4.tymes, 1 5. multiplied | F 
by. 450. thatis.27 000, And foz iuſte 3 
trialle of this woozke , J take the. 2 00. * 
parte of the ſoldiars that is. 135 0. and J 27000 
finde it to bee. 9. tymes.1 5. that is..tymes ſo moche 
as the nomber of the Dukes, And ſo is that queſtion 
ſolued,and tried. 

Maſter. This is an other queſtion. There ts a 
grounde incloſed with. 4. wallcs, beyng like iambes 
and of one heigthe. The longeſt. 2. walles are in pꝛo⸗ 
poztion to the ſhozteſte,as.5.to. 3. And vnto the height 
thei bee double Seſquialter, Now multiplipng the lon- 
geſte by the ſhoztefte, and that totalle by the heighte, 
there will riſe. 3993 0, foote. J demaunde then, what 
is the lengthe and the heighte of eche wallez 

Scholar, The leaſtquatitie is the heighte, whiche 
J call, I. . and vnto it the longeſte walle is double 

Seſquialter:; 
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Seſquiaiter: that ts.2 3, . Now that ſame longeſte is » 
in pꝛopoztion Superbipartiente quintss, to the ſhoꝛteſte 
walle. So muſt the ſyo2ter wall oel . Then muſt 
J multtplie all thoſe, 3.nobers together; that is 1.22 
by. 1; · whereof doeth come.} . then ſhall Z mũl⸗ 
tiplie that totalle. by: . and it Will be; . os 34 
whiche muſt be equalle, by the wooꝛdes of the queſti 5 
on, to. 3 930. . 
= So by reducyng them to one denomination, c. 
all be equalle to that is. 1 5.cT==15972 0.9. 
nd. I. .. 10648. wherfoze J ſhall extrade the 
Cubike xoote out of} 1 06 48. and that is the quantitie 
of, I. 22 . 02 the heighte of the walle. 4 

In iny Tables J woozke that extraction of cab: » 
roote,and finde it to be.2 2. And therfoꝛe mult the lõ⸗ 

geſte walle bee double Se/quia/ter to it, that is. 5, And 
the ſhoꝛteſte walle will be. 33. 

Foz pꝛoofe whereof J dooe multiplie.2 2. with. J 5, The provfe, 
and it maketh . 1210, whiche nomber J ſhall multi⸗ 
plie by.3 3.and it wtllbe.3993 0.accozding to the ſup: 
poſition of the queſtion, 

Maſter. ou doe choſe ſtill the leaſte namber, to 
be equalle to. 1 29. as the eaſieſte fozmc, Bowbeit pou 
mate put. I.: . lõꝛ the lengthe ol any of the walles. 

And ifyouTette it foz the longeſte walle, then the n other 
ſhozteſte walle will be: . and the hetghte 5, >» and forme of 
all thoſe. 3. nombers will make, by multiplication to- woorke. 
gether ; c©.equalle to.3 9930. And ſo will.6.ce. be 2 
equalle to.9982 5 0. F. and. I. S.. 1663759. 
whereof the Cabike roote is j q. and aunſwereth to the 
quantitie of.. 

But if. i. z- Tbe ſet fo2 the meaſure of the ſhoꝛteſte 2 bird 
walle, then thc longeſte walle will bee ;, 2. And the ferme of 
heighte . 22. And ſo all.3. nombers multiplied toge⸗ ve. 
ther will make cc. . 39930. So ſhall. 10. cœ. 


be equall to. 35937 o. And. I. cc. 35937. wheres 
Bh. J. of 


* 


22 L 


- 
W 


A queſtion 
of Bricke. 
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of the (ab ile roote ts, 33. and is the value of, I. . in 
this poſition. 

Scholar. This varictic of woszke, is not onely 
pleaſaunte, but it maketh the reaſon ofthe woozke to 
appeare moare plainly. So that could neuer be we⸗ 
rie to heare ſoche queſtions. 


r. Then will J pzopounde one 022, moare 
befoze we paſſe from this kinde of equation, Where: 
of one ſhall be ſome what like that laſt. And this it is. 

A Bꝛickeleiar had a pile of Bꝛicke, whiche he ſold 
by the yardc , The lengthe of it was to the bzedthe, 
that is Triple ſeſquialters. And the heighte was fiue ty- 
mes ſo moche as the legthe. This pile the owner ſold 
fo2.98 o.crounes. By ſoche rate that he had foꝛ euery 
yarde ſo many Crouncs , as the Pile had pardes in 
bꝛedthe. Now is the queſtion, what was the l:ngthe, 
bꝛedthe, and heighte of this pile⸗ 

Scholar, J ſuppoſe the bzedthe to bee. I. => . then 
was the length z. and the heighte.17 ; 2: Theſe 
3. ſommes dooe J multiple together, and thei make 
c. whiche ſtandeth as equalle to all the pardes in 
the whole pile. But pet what that is, J knowe not. 

UWherfoze to pꝛocede farther, J conſider that eue⸗ 
ry parde coſte as many crounes, as the bzedthe contai⸗ 
ned pardes. Nolv the bꝛedthe being 1. . J muſt ſaie. 
that euerp parde did coſte. 1. · of crounes. And then 
by the Golden rule: if. 1. yarde 12 
coſte. 1. . of * What i + N * 
ſhall e. coſte⸗ * C 47 5 

Woozkyng by the rule, 1 5 80 


finde that it ſhall cot=; · . And the queſtion doeth 
ſuppoſe that it colte. 9 8 9.crounes. Wherfoze J mult 
ſate,that.98 o.crounes, are cqualle to q. And 
conſequently.2 4 5. 3-5. ==.392 0.9 , wherfoze di⸗ 
utdynge the nomber of the leſſer name, by the other, 
the quot1ente will be 1 6, whoſe 2enxi2entike roote ” : 
n 


— - 
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And that therfoze muſt be the value of a roote, and the 
bꝛedthe of the pile. So ſhall the lengthe be.7.yardes, 
and the heighte. 35.yarves. 
Foz trialle of it, J mutiplie the lengthe, by the 75, ,,,-. 
bꝛedthe, and that totalle by the heighte, and ſo haueJ 
490. foz all the pardes of Bꝛicke. Then tonſideryng 
that euery yarde coſte.2.crounes, bicauſe.2. yardcs is 
the bꝛedthe of the pile: the nomber of crounes muſt be 
twiſe.4 9 0. that 18.98 o. And ſo is the woozke good. 
Paſter. Now woozke that queſtton, by ſettynge n otbe/ 
1.2p - fo2 the lengthe. forme of 
Scholar. Jf the lengthe be.1. a. the bꝛedthe muſt woo7ke. 


bee ;. zo . that is Subtripla/eſquialterg to, i. ac. And the 
heighte muſt bee. J. ze . All whiche fommes make by 


multiplication E. 
Chen farther, if 1,yarde coſte 22. . ſhall coſte 
3; F » whiche is equalle fo | IEP 


98 0, And ſo is. 20. equal 
to. 48020, and by diniſion | e. SFF. 
I. .. 240 l. whoſe zen- 
ien ile roote is. 7. And that is the lengthe of the 
walle, and is the value of. 1.zp . 

The reſte of this wozke, 1s like as befoze, 

Maſter. Pet pꝛoue the thirde wate. A thirds 

Scholar. The hetghte beeyng. 1. z- the lengthe for 
mult be the firft part of it, that is . And the bꝛedth » = of 
220 , All theſe make by multiplicattön , ch. Then Werle. 
fo2 the p2ice,if. 1. yard coſte 2» : > 
what ſhall <T .coſte? By the | * WC. 
Golden Rule there is ſounde, C. 1. 5· 8 
7737 + e / whiche is equalle to 
980, And ſo ſhall. 4. 3» 5” be equalle to.6 002500, 
And. 1.5-3+-==15 0062 5. whoſe r engile roote 

Ind that is the value of... and the heighte 


is. 35. 

ol the Pile. 

Maſter. One queſtion moarc will J pzopounde, 
Dh. ij. and 


A queſtion of 


The Arte 
and fo eande with this equation. 
d A pooze man died, whiche had fo luer childjen,and 


«Teſtament. all his goodes came to.) 2.crouncs: whiche he would 


The proofe. 


haue parted ſo, that the ſeconde # thirde childe ſhould 
bane.7.times [&moche as the firſte. and that the po: 
tions of the thirde and fourthe childe ſhould bee. j. ty: 
mes ſo moche as the ſecondes parte: And that the firſt 
and the fourthe , ſhould hane twiſe as moche as the 
thirde. If pou wozke the ſolution wel, you mate ſeme 
wo2thy to be maſter of thoſe wardes. 

Scholar, J truſt to obtaine moare benefite by the 
queſtton, then by that office. Whercfoze J will gine 
good hede vnto it. And fo2 the firſte nober, I ſet: i.: 
then muſte the ſcconde and thirde poꝛtions make to- 
gether.7.zo . And the fourthe muſt bee all the reſte of 
the. 72. thatts.72 8ze , Now the thirde muſt 
be halle the firlte © the ſourthẽ, thatis.36——3; zo, 
And the third © foarthe,1s.5.tynies the ſecond. whcr- 
Ca:c the ſeconde ſhall be the. . part of. 10 8&—1 1: 15 

ſet 


that is. 212 25 0, whiche nombet J ſhal 
in o2dcr with Letters — here J haue dooen foz my 
owne eaſe, and aide of me⸗ g 25. 
mozy. And then ſhal J adde 18 211 2278.7 
them all together. MAhere⸗ C 36.3 S. 
of there tommetg. a 8.8. 
1297 Iz? uhiche —— — 
is cqualle to7 2. Firſt ther- | 129+; 12728. 
fo2eJ do adde all that folo weth to bothe partes of 
the equatie. And fo haue 4129 312 9272. 
But bicauſe there are nombers Abſolute vn bothe {i- 
des, J ſhall abate the leſſer ſomme, that is. 7 2. from 
bothe partes, and then will there bee lefte, g 7. 
127-7 · that is. 288. · 6 4. 2 · And by diuiſion 
4 . - ==, I . ZD » | 
So ſhall the fürſte mannes poꝛtiou bee 4. And the 
ſeconde and thirde mannes poztion./.times lo _ 
ä that 
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that is. 1. V hereby it followeth, A 4. 
that the fourthe manne, ſhall haue B 11: ; 
the reſte of 7 2. that 15-36. C 2011 3 : z® 
Then ſeeyng the thirde manne, D 36, 
bath halfe ſo moche as the firſt and 2 
the fourthe, his poꝛtiõ ſhall be 203. 
And then by diuerſe reaſons, the ſeconde mãnes part 
ſhall bee. 1. And all theſe partes added together, dor 
make iuſte 7 2. Whcrfoze the woozke is gaod 
Master. Pou haue wꝛoughte it well. And pet u et ber 
mate vou woozke it thus. Firſte ſette doune. l.. foꝛ forme of 
the firſte mannes parte. And then foz the ſecondẽ and woorke, 
thirde ioyntly. 7. . ſo ſhall the fourthe manne haue * 
72H. S. zo, And bicauſe the ſeconde mannes 
parte is:. of the rhirde and fourthe mannes poztion, 
if pou ioyne all their. 3. partes together, the ſeconde 


__— 


y 5 
— 


mannes poꝛtion will be; of that totalle. Put therfoze 
7.ze , whiche is the partes of the ſecond and the third 
vntõ. 7 2- 8: , whiche is the fourthe mannes 
parte, and the totallẽ will be. 7 2. . c · whoſe 
rte parte is 12.9, 22 » fo2 the ſecom̃de mane 
nes ſhare, Whiche ſomme if you abate out of.7 , ze. 
there wil remain foz the thirde 4 12 
mannes parte 7: 212.9. * 12 ax 
And ſo haue you cuery man⸗ Lk a 20 
nes poztid allotted to hym due⸗ T 77 , 2. 
ly. As J haue here ſet it foꝛthe D 72. ——.8. 28 
foz yon, And all thei added to⸗ 72 AL, 
gether, doe make. 7 2. "ym 
Scholar. But here is noe equativ pet, though the 
partes be diuided tufkly. . 
Maſter. Now ſhall pou ſee it. 
The queſtion ſateth, that the thirde mannes poztt- 
on is halfe the poꝛtions of the firſte and fourthe man. 
wherefoze ſeyng the firſte and lourthe mannes poztt- 
ons doc make.7 2 7.206 · the thirdemannes po2- 
| Bh. iu. tion 


as CME. 7% $8 4, ag 
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tion beeyng doubled, ſhall make as moche. But the 
double of the thirde manes parte. is 1437. —— 249, 
and thertoze I ſaie, that thoſe.2.nombers be cqualle, 
that 18.7 2.9.— 7. 8 — ] 4 ; r"——— 4.9, 
Firſte adde. 7. 20. to eche parte , and it will bee 
7 2:9, ==2 1 3 Zo ———2 4.9. Then adde.2 4. 9.on 


 bothc ſides,andThere will be.96.9, ==21 3p · that 


is by reduction. 288, ==. 64. zp . as you madett, 
And then all agrecth. | 

Like waies foz the equation, you mate ſet the third 
mannes poztion, with the halfe of the firſte & fourthe 
mennes partes. And ſo will. 7 3. z» .——.12.9.be 
equalle to. 36.9. ＋ « Ad by reduction, 
1 030 .—. 48.9, Chat is invther termes of whole 
nombrr.32 Zo == 1 4 4. And by diuiſſion it will bee 
1,2> .. 4 And thus will we eande the examples 
of the firſte equation, foz this tyme. And will ſhewe 
pou ſome queſtions of the ſeconde equatton. 


Examples of the ſeconde equation, 
by queſtions propounded. 


£8 | Here are two men that haue ſilke 
to ſell. The one hath. 4 o. elnes, 
and the other .9 0, And the firſte 
man his ſilke is not ſo fine as the 
ſetonde man his ülke. So that he 
ſelleth in euerp angell, pꝛice maze 
8 bp ok an elne, then the ſeconde ma 
doeth, And at the eande, bothe their moneis made but 

2, angelles. Now 3 demaunde of pau, how moche 
eche man ſolde fo2 an angellz 

Scholar, J will folowe my oldc foꝛme, in putting 
i. 2» . fo2the leaſte quantitie, whiche is the ſeconde 
matines ſomme , and then ſhall the frſte mannes 
ſomme be. I. =>, | 

Paſter. Pouare deecefucd all readie. Fo2 pon ſet 


1. 


1 
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[.zo .fo2 an elne. Seyng you name ot an elne, to be 
7+ . And ſo were the poſition ncadeleſle, and like 
waies all the wooꝛke. | 

Scholar. I ſee my faulte:but J knowe not how to 
amend? it. Foz that. 1.z» .mate bee a parte o2 partes 
of an ctn2::and ſo mate iT be moare then. 1.02.2.cincs 
ſo that I ought not to haue ſct + (whiche is certainly 
referred,in this queſtion, to an elne) as the parte of a 
doubtfull quantitie, but rather as the parte of a quan⸗ 
titie certaine, ULhereas, . · is euer put foꝛ anom- 
ber vnknowen. 

Walter. To helpe you herein, 3 will ſet the firſte 
nombers, as you began theim. The ſecond? man his 
—— 4 —_— bee, . 20. as pou did name it, 
and then thall the frſte man⸗ pe ER 
nes poꝛtion be as moche, and 1 2 1. J. 
ok an elne moare: whiche 3 8 fy 
mate beſte call + f And ſo ſhall it bee diſtaunte from 
I. c · clerelꝑ in all woozke Aritbmeticall. | 

But now to pꝛoceade, J ſhall diuide eche mannes 
nomber ofelnes, whiche he had, by the nomber ok el⸗ 
nes, whiche he ſolde fo2 an angelle, and the guotiente 
will declare how many angelles eche man had recct- 
ned. So that the firſte mannes nomber of eines, ber⸗ 
png. 40. ſhall bee the numeratoꝛ, and the ſomme of 
meaſure , whiche he ſolde foz an Angelle , that is 
I 22 -. ſhall bee the denominatoz, And ſo is 


the diuiſton eanded. And that frac- 40 
tion is the quotiente, — 
Scholar. Now J perceine the 1.72.1. 
wooꝛke. And by like reaſon: the ſe⸗ 9 0, 
conde mannes ſomme of elnes bee- =P; 
png. 90. ſhall bee the numeratoz, | 3 


and, I. 22. beyng the ſomme of meaſure, ſolde foz one 
Angelle / hall be the denominato2,that is in one frac- 


tion: acco2dingly as J haue ſette hothe nombers 
M1 here 
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here diltictiitly, 


Maſter. It were moare eaſe fo2 you in wozkyng. 
if you did tourne that fractio of;into an intere vnitie. 
Scholar. That wil eaſily be doen, by multiplipng 
cuery nomber, of that whole fracion by, 3. Andthen 


will it be n / whiche is all one tn value with 


z . 
4 o And this J conſider farther , thatas 
1. —+—79. theſe, 2, fractions, ſcuerally dooe ex⸗ 
pꝛeſſe the ſommes of angellee,that eche of them recei⸗ 
ued, ſo iopnalp bothe together, dooe declare the full 
ſomme, ok all their angelles. UW herefoze I ſhall adde 
theim bothe together. And thei will make. 


90 ty 907 19 
2 — As here in woozke J haue expꝛeſſed. 


HEH —. 1. + 
And by your ſuppoſition , their bothe ſommes of An- 
gelles made. 42. So that thoſe, 2. ſommes are c- 
qualle: and therefoʒe am q come to an equation. In 
whiche J ſee a nomber abſolute, equalle to a fragion 
(Mile tompounde. 

Maſter. M hen ſo cuer that, o2 the like doocth 
chaunce, you ſhallTreduce the whole noͤber, to the like 
denomination: and then their numeratozs will bee 
equalle. 

2 af a ſhall J 7 1745 2, by the deno⸗ 
minato2 3 —] ze t it wil be 126 +—+—4: 
whiche mite bee cate to. 39 C. . 3 Wy 
That is in leſſer termes. 

21 72 .—— 6.72 — 1.15.9. 
Where firſte J dode abate. 7. . cn botht ſides:and 
there remaineth then. 21 5.5 8.22. —- .f. 9. 

But 
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But now J remeber pour admonitiꝭ, that bicauſr 
the nomber annered to the greatcſtc ſigne, is moarc 
then. l. J ſhall diuide all the nombers by it, and ſette 
their quot ientes in their ſtede, with their ügnes. And ſo 
will the nomber of the greateſte ſigne , euermoꝛe be 1, 


Is H 
* 


ifs n 


And this equation will be 1.5.==/\720 . . 
here J muſt ertrace the ſquare rootr of the later 
part, acco2ding to your doctrine,and it will be. 3. As it 
appercth in this woꝛke folo wing. whiche J did frame 
in my tables. 

;2, in ſquare doeth make zu, vnto whiche J mulle 
adde , whiche is all one with , by reduction to one 
denominatio. So is the full additio :. whoſe ſquare 
roote is:. vnto whiche J ſhall adde e, and it will bee 
A, that 18.3. | 

Maſter. This is well deen. Now woꝛke theſame 
queſtio, as it was pꝛoponed, and you ſhall caſily finde 
all the other nombers to bee true, and agreable to the 


queſtion, 7 


Scholar. Seyng the ſeconde manne ſolde. 3.elnes The proofe, 


fo an angell,the firſte manne did ſell, 3. clnes and . 
©0.4 o(whtche is the ſomme ofelnes of the firſt man 
his ſilke) diuided bp. 3. docth pelde. 1 2. and ſheweth 


how many angelles that man recetued. 
Again foꝛ the ſetonde man, whiche had. o. elnes, 


diuide that. 9 o. by.. and ſo ſhall you finde. 3 o.foꝛ the 
nomber of his Angelles. And that. 3 o. and. 1 2, dooc 
make. 4 2, it neadeth not to be pꝛoued. 


Maſter. Now againe fo2 pour exertiſe, ſuppole n ot he- 


the ſirſte mannes ſomme to be.. 22 


Scholar. Then muſte the ſecofide manns ſell 12 


an angelle. 1.29 —— — 549. And their nombers ofcl- 
nes, diuided bp thoſe nombers will make .*-. and 
y · whiche bothe added together, will bee 


* —equalle to. 4 2. 9. That is by reduction. 


JH —— 2 


39 O. 29 » 4 OY, ==, I, 


— 
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And by addition of. 4 2.z- .on bothe partes, 


432.2 4 0.9. ===, | 2 6-3-2. And by diuiſion it 
will be 2 — == | 

20 that now J mult ertrace the roote of that com- 
pounde (eite fraction , thus. ſquarely , dooc make. 
out of whiche J ſhall abate . And.therfoze,firſteof 
all 7 doe reduce the to one denomination, t thei make 
. and 25. wherefozc i J abate the leſler out ofthe 
greater: there will remaine . that is in lefſer ter⸗ 
mes and is a ſquare nomber, whoſe roote is. vn- 
to whiche if J adde + that is!: . it will make 2, oz f. 
that is the vale we of, l. 9 · And is the firſte mannes 
nomber ok elnes, agreabip as J tried it beſoꝛe. And 
fo doc bothe wozkes agree. 

But now commeth to my reme mbꝛaũcc, that this 
nomber, whoſe roote F did ertrag, in this laſte woꝛke 
is of that fozte, here. 22... is equalle to. z-, 
And therkoꝛe hath in it.. rootes: thone by addition, 
as this, whiche J now kounde: And the other by ſubs 
traction, whiche in this example, by abatyng! out of 
u will bee z But how J mate frame that roote, to as 
gree to this queſtion, 3 doe not ſee. 

Maſter. That varietie of rootes doocth declare, 
that one equation in nomber, mate ſerue foz. 2. ſeue⸗ 
ralle queſtions. But the fo2me of the queſtion, mate 
eaſily inſtruc you, whiche of thoſe. 2.rootes, you ſhall 
take foꝛ your purpoſe. Howbetit ſometymes pou ſhall 
-_ bothe. As foz example again, marke this ques 

ton. 

A gentilman , willpng to pꝛoue the cunnyng,of a 
bꝛaggyng Arithmetician, ſated thus: J haue in bothe 
mp handes, 8. crounes: But and1fJ accoumpte the 
ſomme ofeche handc by it ſelf ſeuerally, and put ther- 
to the ſquares and the Cubes of the bothe, it will make 
in nomber. 194. Now tell me(quod he) what is in 
eche hande: and J will giue pou all foz your laboure. 


Scholar. 
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Scholar. Soche incoragementes, would make me 
ſtudie hardc , and trauell very willyngly in learned 
ererciſes : though learnyng bee moſte to be loued, fo: 
knowledges (ſake. But fo2 to finde the true aunſwere 
thus J doe p2oceade, : 

Ftirfte J ſuppoſe the one nomber in one hand, to be 
I. 2 · And then mult the other nedes be 8.9 ——. 1. 
Then doe J make theim bothe Squares. And foꝛ tye 
firſte J haue. I . and foꝛ the ſetonde. 1.3»—{+—6 4 9 
16. 2. Lhirdely J multiplie them bothe (Cubi⸗ 
kely:and ſo haue J fo2 the firſte. i. and foz the other 
24. F — —.5 12. 9, — 1. Cm —1 2, ZP » 
Then muſt J adde bothe the nobcrs, with their ſquã⸗ 
res, and their Cubes, into one ſomme. As here in work 


1. 22 .—-— .. 5. — . —. 1. &. 

yy 5 1 
1. 7. ——.64. — —. 6. 
24.5. ——.512 51e 192.2. 
26.3>—+—758 4+ 9. 208. 2. 


it ts ſet fozthe , Where foz eaſe J haue ſet. I. 2 , l. 8. 
and, 1.ce (whiche is the Roote , the Square and the 
Cube of one nomber) all in one line: and the other 
Roote, Square, and Cube, 3 haue ſet ſeucrally. And 
ſo all thei doe make. 26 5 7845 ——208 2 
whiche is equalle to. 194. by the intente of the que; 
ſtion. MN herefoꝛe adde firſte, 2 08. . to bothe par⸗ 
tes, and there remaineth. 

26. 7.84.08. 22 - 194.9. 
Then J abate. 19 4. from bothe ſides, and ſo reſtethe 
the equattothus.26.5>—+—39 0.J====2 08: 
That is by diuiſion. 1.5, —+—-.1 5.9, ====8.2 
And by tranſlation of.] 5.9. toſette.1.5-.alone , it wil 
be. . === 8z [ 5-9. And now haue J the 


cractc and completꝭ equation, where J muſt ſeke — 
Ji. ij. the 


— 
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An other 
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the value of. l. 20 · by extraayng the roote. Therefoꝛe 
firſte J take halte of. 8. and that is. 4. whoſe ſquare 
is. 1 G. out of whiche J abate. 15. and the rematner is 
. whiche z mate either adde to. 4. and ſo haue J. 5. o⸗ 
ther, maie abate it from 4 and ſo haue J 3. Whiche 
nombers alſo accozding to theſame rule, bepng added 
together dooe make. S. that is the nomber of the mid- 
dell denomination. And beyng multiplied together, 
thei dooe make. 1 5, that is the other parte of theſame 
compounde Cobike nomber. 

Maſter. And if you had marked that firſte , you 
might eaſily haue found bothe thoſe nombers, by the 
partes of, I 5. whiche can be none other, but. 5.and.2. 

And farther, ſeyng thei. doe make. S. and. S. is the 
nomber (named in the queſtto) that thei ſhould make, 
therfoze pou ſhall take them bothe. And name whiche 
of thein you liſte to be. . · And the other ſhall be of 
neteſſitie, the reſte df. 8. 5 

Scholar. To examine theim, by the ozder of the 
queſtion, J doe pꝛoceade thus. 3. with his Square. 9. 
and his Cube, 27. dooeth make. 39. And. y. with his 
ſquare 25 and his (Cube. I 2 5. doe pelde 1 55. And bothe 
thei together doe bꝛyng fo2the. 1 9 4. accoꝛdyng to the 
ſaipng of the queſtion:and therfoze it is certain, that 
the woozke is good. 

Maſter. Bekoꝛe pon palſe any farther, J will ad- 
moniſhe pou of one waie, whiche J ofte vſe in reduc⸗ 
tion ot ſoche equations, as this is, when there is noe 
denomination on the one ſide, but the like is on the o⸗ 
ther ſide, with a greater nomber annered to it. Then 
mate pca abate all the leſſer nõbers, out of their grea⸗ 
ters, and the reſte ſhall bee accoumptcd equalle to no⸗ 
thyng. Whiche chaunce can ncucr happen: excepte 
there bee ſome nombers on the greater ſide, with the 
ligne of abatcmente, —— —, 

As here you had, 


\ 


26 Þ» 
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26 84 —2 082 — 194. . 
Vienne on the —— 18 2 nober but 19 4 
and on the other ſide, there is. 8 4.9. beeyng a grea- 
ter nomber, and of theſame denommation: theretoze 
maie pou abate. 194. from bothe ſides, and then re- 
maineth. 26 »—+—39 © Y———2 OS Xp ====== 0 
UW herfo:e you maie well conſider, that tye nombers 
whiche be ioined wich —j—. are cqualle to the nom⸗ 
bers that bee ſet with . And therfoze the one a- 
batyng the other iuſtly, dooe remaine together as e- 
qualle to nothyng. 

Wherefoze it is reaſonable , that ſeeyng the nom- 
bers with bee cqualle to the nombers with 
—Þ—that J mate tranflate the nombers with 
from that ſide of the equation, and ſet them on the co- 
trary ſide, with the ſigne of = . And ſo in this cra- 
ple it will bee.2 6 5.ĩ 39 OY, =====2 08. 22 
And this fo2me ſhail caſe you moche, in reducynge of 
equations, | 

Scholar. J thanke pou moche. And J will not ſoꝛ⸗ 
get to vſe it, as occalio ſhall happen. But J pꝛaic you 
pꝛopounde pet ſome moare queſtions, that J male ſee 
their diuerſe varieties. | 


PMaſter. There were twoo ſeueralle men, which Agueſtion 
had certaine ſommes of angelles, in ſoche rate, that / oxey. 


the ſeconde manne his ſomme , was triple ſeſquiguarta 
to the firſte: and if their. 2. ſommes were multiplied 
together, and to that totall the 2 firſte ſommes added, 
there would amounte. 1 42+. Jdemaunde of pou, 

what was eche of their ſommes in angelles: 
Scholar. The firſte mannes ſomme J call, I. 22. 
And the ſcconde mannes ſome ſhall bz.3 . which 
2. ſommes beeyng multiplied together, doe make 
35 . vnto whiche J muſt adde bothe the firſte nom- 
hers, that is 45 . And it will bez4—+—4 Ke. 
equalle to. 142 τ All whiche nombers, J ſhal b:ing 
Ji. iu. into 
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into whole nombcrs,if J multiplie theim by. 4. And 
ſo will it be.1 3. 5.7. 2 =====57 . And by 
reducyng the greateſte denomination Cofike,to an v⸗ 
nitie. I. 55. . 6 . 435. And laſte of all, by 
tranſlatyngthe nomber of, 22. to ſet. I. 5. alone, on 
one ſide of the equation, it will be.i. 4339 
. . where J muſt extrace the value of the 


roote thus.;; . ſquarely dooe make ;. vnto whiche J 


Tbe proeft. 


Au #ther 
work of the 


ſame gueſlid. 


ſhall adde the.4 3:; (it beeyng firſte multiplied by. 5 2. 


to bꝛyng it to the denomination of. 676. And ſo ma⸗ 
kyng ) And it will be . whiche is a ſquare nom- 
ber(as IJ haue pꝛoued in my Tables) and his roote is 
. from whiche roote J muſt abate , and then wil 
there remain , that is. 6. 

And that. 6. is the value of. 1. 22, and ſtandeth foz 
the firſte mannes nomber. So that the ſeconde man⸗ 
nes nober muſt be as. ? to it:that is tripla ſeſuiguarta. 
And ſo ſhall it be. 9 +, 

Maſter. Now pꝛoue thoſe nombers, accozding to 
the qucſtton, 

Scholar. 19 multiplied bp. C. docth make. 117. 
vnto whiche J ſhall adde. 25 . amountyng of their. 2 
additiõs, and all will be. 1 4 2 25, actoꝛdyng to the pur⸗ 
poꝛte of the queſtion. 

Malter. So is pour woozke good. Pet woozke it 
again, by chaungyng the polition. 

Scholar. J mate put... to betoken the ſeconde 
manne his ſomme. And then ſhall the firſte mannes 
ſomme bee. Ze . whiche bothe multiplied together 
doc make ; q. And then addyng the. 2. rſte ſommes 
to it, it wil bee 4 3»—+—14 ze . And that is cqualle 
to. 142+. All whiche nombers will bee reduced ts 
—_ 01" Pw multiplication 5 And 
ſo will it be.8.3—+—3 4.2p. equalle to.; 7 o5; that 
is by reduction, 1. 5. — 75 ====4635 9, 
and by tranſlation of the termes. 


I. 55 
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I;. _=P= 4635.9, ——— 4 5+ 2 + out of whiche 
N J ſhall extrad the value of the roote, in this 
ozte, 

Firſte J ſaie ? multiplied Square, doeth make , 
vnto whiche nomber J muſt adde. 463, reduced as 
it ought, and it will bee in all 2. whiche is a ſquare 
nomber, and hath foz his roote 2! , from whiche J 
mult abate . And then will there remain , that ts 
19» foz the value of. 1. Zo , And ſo conſequently fo; 
the ſecond mannes nober; whiche was named in this 
pokitton, 1.20 . And this maie bee pꝛoued as the other 


was. 
Paſter. T hat ſaie pou then to this queſtion? 


A queſtian 


There is a ſtraunge ioznepe appotnted to a manne. of torneyng. 


The firſte daie he muſt goe mile, and euery date af- 
ter the firſte, he muſt ſtill augemente his ioꝛney, by 
of a milc. So that his ioꝛnep ſhall pꝛocede by an Aitb⸗ 
meticalle pzogreſſion. And he hath to trauell fo2 his 
whole toznep.2955.miles. J demaunde in what nö⸗ 
ber of dies, ſhall he cande his ioꝛnep⸗ 

Scholar. J knowe not how to p29ccade in this 
queition, 

Matter. Doe pou not heare me name tf, in 1th» 
meticalle pzogreſion:Wherby you might be adſured, 
that it doeth appertaine to that rule. And accozdpng 
to the canons of that rule,muſt you woozke this que- 
ſtion. But foz your better inſtrugion, J will helpe 
pou in this woozke, 

Firſte aunſwere to the queſtion, by the common 
poſition:and ſaie that the tyme of his ioꝛnep is. I.. 
of daies. And then hall all the exceſs ( whiche miſe 
alſo be called the nomber of the ſpaces be. 1I,zS9 ———1IF 
The common exceſſe was ſuppoſed to bee , oſ a mile, 
And therefo22 tue /omme of all the exceſſes muſte bee 
=———2<z that is to ſaie, the nomber of all the exce/ 


ſes multiplied by + , that is here, the fixte parte of the 
nomber 


. 
_ 
& 
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ber of the exceſſes, + 
[hiv bicauſe — the firſte nomber is. I. I muſk adde 
it vnto the /omme of the exceſſes, and ſo haue the lee 
nomber of that pꝛogreſſion. Wherefoze addpng. 1 -, 
(whiche is oz in like denominatton with the other, 


4 


with! Tit will make =. and that 


is the laſte nember of the pꝛogreſſion. 


Now you remember, that in pzogrefſion Arithme- 
ticall, if you adde the f:/te nomber to the laſte: and mul⸗ 
tiplie that totalle, by the nomber of balfe the plates, there 
doeth amounte the ſomme totalle of that pꝛogreſſion. 

And therfoze in this exäple, if you adde. ( whiche 


is the firſte nober in the pꝛogreſſion) vnto 


that is the laſte nomber of the pꝛogreſſion) there wil 


amounte =XZ=, whiche beeyng multipilied by 
the nomber of halfe the places, that is: ze (Foz all 
the nomber of places is. 1. >» ) there will riſe, 
Z , whtche ts the totalle ſomme of all the 
miles: and therfoze is equalle to.29 5 5, 

Scholar, All the reſte, and this againe can J dooe + 
now. Seyng ="==<.ts equalle to.2 955, J will 
firfte bꝛyng the whole nomber to the like denomina⸗ 
tion, with the fracton, and it will bee... 
— Andthen omittyng the like denomma⸗ 
tions. I. 5 — 17. 2. 5460.5. That is 
by tranſlation 1. 5. 3460.9. ——— 172 
whoſe roote in value J ſhall finde out thus. I miil- 
tiphe ? ſquarely, and it will be. vnto whiche 3 ſhal 
adde. 35 460, & it will make: , whithe is a ſquare 
nomber, and hath foꝛ his roote , fr whiche 3 hall 
ubate , and then remaincth , that is. 18 o. whiche 
is the valuc of. 2. And expꝛelleth the nomber of da⸗ 
pes, whiche the qũẽ lion requtreth. 

Maſter. The p2oofe in this, and the like gueſti⸗ 
ons, is, to ſet ſooʒthe the pꝛogreſlion with all his ters 
mes. 


—— ͤͤ — 
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mes. Ercepte you will foꝛ ſhoꝛtueſſe, ſette doune the 
firſte terme, whiche in this example is. : and then 
by the nomber of the exceſes,02 diſtauices ( whichc is 
euer one leſſe then the na ber of places) multiplic the 
quantitie of one exceſſe: ànd put to it — 105 terme: 
and ſo haue pou the laſte terme. ng the — 
firſte terme and the laſte, with he i — ol exreſſes | 
you knowe how to finde the totalle. | F 

As in this example, the namber of exceſſes beeyng 
179. And the quantitie of one excefe beyng . their 
multiplication giueth 2? -bnto.whiche if! you adde the 
firſte nomber, that is TR it will be =. And that is the 
laſte nomber of that pꝛogreſſ ion. Chen to trie the to⸗ 
talle ſomme of the miles, adde the firſte nomber. 1 to 
the laſte, and thei will make , that pou ſhall multt- 
plic by halfe the nomber of the places » whiche in our 
example arc. o (ſith the whole nomber ts. 18 o) and 
—— will amounte. 2 955. Acco2dyng as the queſtion 

iet 

Scholar. This is ſufficient foꝛ this queſtton. And 
at ſome idle time, 3 will not ſticke to trie it out, by ſet 
tyng the pꝛogreſſion fos:the at large. In the meane 
tyme J p2ate you foz better exerciſe,, giue me ſome 


moare queſtions. 
Mater. There is a nomber, whiche 3 haue foz- An other 


gotten: and it is diuided into. 2. partes, whereof the ueſtion. 
one 3 haue fozgotten alſo, but the other was. 4. And 

pet this J remember, that it the parte, whiche J haue 
foꝛgotten, be multiplied by it ſelf, and then alſo with 
4. thoſe. 2. ſommes will make. 117. Now would F 

knowe what was the whole nomber ,andalſo what 

is the parte, whiche J haue fozgotten. 

Scholar. F ſuppoſe the whole nomber to be. * 
And bicauſe. 4. is his one parte, the other parte mũſt 


neades bee. I. 2 4. Then doe J accoꝛdyng to 
the gueſtion, mũltiplie.. 40 by it ſelf, 
| J. and 


—— — 


— 
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An other 
Woorke, 


Andbyt anſlatiö. I. 3. 17.9 


The te 
and it will make. 316.90 ——8. . Secon⸗ 
darily, J doc multiplie it that 18.1.2 — 2 4)by. 4 


And it gi 003 bot See PO. 

Nor abt b he thofons1bers together and it 
will be. 5-——— 4. whiche dy the queſmon wall 
be equallẽ to. 117. M TROVE eee 


. 5.—— 6.9.28 


— _— „ . 


— 


Bur then mull v vie the ateuſtomed trantfition, 
to bꝛyng the greateũte quantiti in denonnnation, to 
ſtande alone. And ſo will it ber. 

I, N — — 4 + — 2. [. 7. 

UW here J mult ſi iche foꝛ the vat cof a roote. And 
therfoze multiple. 2.by it elf ſquarely, and ſo haue 
Nite whiche 3 avve . I/. and u maketh. 121. 
whoſe roote ts. 1 1. vnto whiche J muſte adde. 2. and 
there tommoth. 3. as the value of, 2 and the quan⸗ 
titie of the whole nomber. 

F691 pꝛoofe of this wozke, Fabate. . out of. 13. and 
there veſteth. . as the other parte. Then doe multi⸗ 
plic. 9. — ſelf, and therof riſeth. 8 1. Alo dor mul⸗ 
tiplie.9. bn. 4. and it maneth. 36, whiche bothe toge- 
150 make. 117. as thequeſtron woud. 

Maſter. Set. J. , fo the unknowrirparte, and 


then woozke it, to ſec he diuerſitie of the wooꝛzkes. 


Schotar. Ik. 4. bee one parte, and.. 20. the other 
parte, then will che wholenbmber be. 1.72.40 
Te herefoze firſte J multiplic- i. z . by n ſelt, andit 
veldeth. I. .. Thewvoos multiptte. r. g by.. and 
it giueth .A. ↄ . whiche hothe ſommes together, dooc 
make. I. 5... 4. 0 · whiche is equalle to. 117. 

4. 

UW herefoze J doe multiplic. 2. ſquatety, and 1 

uet 


ol — 
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acth..4, whtche added to. 117. maketh. 12 l. and the 
rot te of that is. 11, from whiche J ſhall abate. 2. and 
there will reſte. 9; as the other parte of the nomber. 
This is verie plain, 4 the p2ofe of it as it was befoꝛc. 

Maſter. Then aunſwere to this queſtion. | 

There are nõbers in p2opo2tion-Geemerricell. And Auction 
one of the extremes 1s. 2.024 the other extreme, with proport'o., p 
the double of the middell terme,docth make 22. Now 
would kno we of pou-,'whatthoſc,2. nombers bee: 

Scholar, Foz trialle, z name the other crtreme, 
1. . And bicauſe it, with the double of the middle 
terme doocth make. 22. the middell terme ſhall bec 
11. — .. 22. foꝛ his double is. 22, I Zo. 
wWhiche with. I. . docth make. 22. La 

Then to pꝛocede, Jknowethe pꝛapertic of thoſe 
nombers in pꝛopoꝛtion Cesmetricall to hee ſoche, that 
the multiplication of bothe the ext remii i is egualle to the 
Square of the middeil texme, whcretoze multiplie the. 2. 
extremes together, and there will riſe .. Then 
dove J multiplic. 1 ——— 20. by it ſelt iñ Square, 
and if Will bee, 12 l. §. AA F — 11 D 
whiche muſt bee equalle to r 2. 07. 20% e e. Then 
to rodute it, 3 adde. I. Zo, on dathe ſides, and it will 
be. 314% ===; $3, 1219.andbytran- 
ſation, +> =====3 |; 25,—>—— 121.9, That is 
1. 5. 125. 2. — 484.9. 

Now reſteth notſſyng, but to ſearche the value of 
I.. Uherfo2e 3 take * and multiplie it Squarc, 


2 


and ſo haueJ==.from whiche F muſtabate. 48 4. 
that is 2. And there will remain v whoſe roate is 
„ whiche v ſhall abate from , and there will re 
main , that is.. foꝛ the other extreme. | 

Dhen foꝛ the middell terme, thus ſhall & doc. Pul- The pro. 
tiplie. 4. and. 20 together, and there will riſe. 81. ; 
whoſe roote is.. and is the middoll nomber. That 9 


doubled will make. 1 8. and 4. ioined therto, giueth 22 
Bh. u. Do 


ISAS 4. 
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So are thoſe.3.termes in p2ogrefſfion Geometrical, ac: 


toꝛdyng to the conditions limited in the queſtion. 
Maſter. Pꝛoue the wozke now;how it wil frame 
if.1.z- . be ſet fo; the middell nomber. Foz it wer fol⸗ 
lic, totric whether this queſtion, would admitte ad⸗ 
dition of the. 2. laſte nombers. Although the rule doe 
declare that in ſoche ſozte of equations, there is dou⸗ 
ble valuation to eche roote. 

Scholar. Vet I beſcke vou. let me examine it a li- 
tle, to ſee the cauſe, why J maie not adde them, and ſo 
take the roote. | 

Maſter. J muſt bere with you ſo moche. By ad⸗ 
dition you ſee, there will riſe that is 121. And then 
the middell nomber will be. 4 9--. And ſo the pꝛopo:⸗ 
tion is . that is Duple ſuperquadriportiens non. Where 
as in the other. 3. nombers. 4.9.2 04+ the p20poztion 
is Dupla ſeſquiquarts,.”. ./* 

But in the queſtion is one cöditton, that ſecludeth 
the roote, that riſeth by additio, Foz the double of the 
iniddell terme, 5 with the other vnknowen extreme, 
ſhould make.2 2. As in.4.and.9. it doeth. But in 49+ 
and 1 2 1.tt would be 22 0. that is 1 0.tymes ſo moche. 

Scholar. And it pou had ſaied in the queſtion, that 
the double of the middell nomber, with the other ex⸗ 
treme, would haue made. 2 2 0. then x ſhould haue tas 
ken this later roote by additiõ, and not the firſte roote 
by ſubtraction, 

And ſo J perceiue the varietie of conditions in the 
queſtion dooeth limite, whiche of the. 2. rootes J ſhall 
of neteſſitie take, and leaue the other. 

But now to varie that wozkc, J will ſet. I. zo .foz 
the middell terme. And then the double of it , with 
the other terme, will make. 2 2. The double of. I. 20 
is. 2. . So mult the other terme be 2 2 2.25. 


Then to ſeke out an equation, J multiplie the . 7. 


270. bpz202. 
* And 


extremes together, that is. 2 2.9 
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And there riſeth. 445. 40. . And the 
ſquare of... bepng the middell terme, iõ ſonic per- 
ceiued to be, 1.5», And ſo the firſte equation is. 

] 3>=—==4 45 9, 40 re. 

W herefoꝛe J take halfe, 40 , thãt is. , whoſe 
Square is . And vnto it J putte. 445. whereby 
there tommeth :?. whoſe roote is from whiche | : 
roste q muſt abate ©, and ſo remameth . that 1s. 9. 

As the value of, I.. And foz the middle nomber. 

Then foꝛ the p2oofc:1f.9, bee the middell nomber, The þroofe. 
the ſquare of it, whiche is. 8 1, ſhall bee cquallc to the 
multiplications of the extremes. UWrherefo2e if 3 di⸗ 
uide. 8 1. by 20 +, the quotiente bepng. 4. detlareth the 
other extreme. 

Maſter, Vou ſeme experte inough in this fozme 
of woozke; Therfo2e F will pzocede to other queſttos, 
that differ ſomewhat from theſc. 

There arc.2.menne talkyng together of their mo? 
nies, and nother of theim willyng to erpꝛeſſe platnly , 2 
his ſomme, but in this ſoꝛte. The nomber ok angelles 5 
in my purſe, ſateth the ürſte manne, mate bee parted 
into ſoche 2. nombers, whiche bepng multiplied toge⸗ 
ther, will make. 2 4. And their cubes becyng added to⸗ 
gether, will make. 28 0. Then, quod the other man. 

And rhe like mat J ſaie of my money, ſaue that the 
Cubes of the. 2. partes, will make.5 39. Now J deſire 
to knowe, what monte eche of them had, 

Scholar. The firſte mannes ſome, J ſet to be 172 
whiche J muſt parte into twoo ſoche partes, that thet 
bothe multiplied together, mate make. 24. 

Waiter, You erre verte moche. Foz it is not poſ⸗ 
ſible, that the partes of any coſiłe nombsr multiplted 
together, can make an abſolute nomber. Wherefoze 
in ſoche taſes, where pou perceiue that there is requi⸗ 
red, after the firſte poſition, any multiplication to 


make an abſolute nomber, yau ſhall call the firſte nõ⸗ 
Ak. tif, bers 
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vers, by ſome other name of pleaſure, As here pou 
male call the firſte mannes (omme. A. And the ſetond 
mannes ſomme. 3 and then in their partition, vſe the 
name of. 1.z 

And as the are twoo queſtions in one, ſo ſhall ron 
make ſcueralle woozkes fo them. 

Scholar. Then ſhal 3 ſaie, that the firſte mannes 
ſomme is. A. and it is diuided as he declared. Wi here- 
fo ze fo2 one nomber of that diuiſion, I ſet. l. 2 . And 
then the other ſhall be*#.fo2 as the onenomber mul⸗ 
tiplied by the other, doc eth make. 2 4. S0. 2 J. F. diui⸗ 
ded by the one of them, muſt neades bꝛyng fozthe the 
other. 

Maſter. That is well remembzed of you. Foz as 
4. and. 5. by multiplication, doe make. 2 0. So. 2 o.di⸗ 
nided by. y. bꝛingeth tozthe 4. aud diuided HANES 
deth. 5. 

Scholar. ©0 7 is but. 4. and? is. 5. 

Maſter, Go fozth then with thc reſt of the wozke. 

Scholar. The Cube of. 1, ze · is. i. CT.and the cube 
of ::? 1s bn whiche. 2. nombẽrs J mate not adde to- 
gether > vntill J haue reduced theim vato one deno- 
minatton: whiche thpng I ſhall doe, by ſettyng. . c. 
as a fraction thus 5. And then wooꝛkyng after the 

rate offraaios, in tus firſte reduction thei will ſtande 
thus, 5% . And by farther addition thus, 
e 

And hetherto the wooꝛke of bothe the ſe. 2. mennes 
fommes, are indifferente and agrcyinge. So that this 
one woozke ſerueth fo2 theim bothe. But now thet 
will differ. Foz in the firſte- mannes wooꝛdes, and (0 
in the wozkefoꝛ him! dig egualle to 280: 


but in the ſetonde mannes wooꝛke, it muſt be accom 
pted equalleto.5 39, 


But firſte to gos! foꝛward with the firſte man. Se⸗ 
pug e eig equalle to. 280. Lhercfoze by 
redudion 


— —— — — —— ö — = = 


of CofSike nombers. 
reductton to one denomination, teme g, 
ualle to F. And remoupng the common denomt- 
ato2,thenumerato:s that kepe theſame pꝛopoꝛtion: 
attd therfoze, ice 382. H. ſhall be cqualle 
fv.2 $0 ©, And by tranflation,toleaue the greateſte 
denommatron alone, SO 138240 
Where 3 ſhall ſcke the value of. 1. 2» . whiche ſhall 
not be here acconmpted the ſquare todte, but the 2en- 
zirnbikerdote, o2 the Cub&e roote of the ſquare roote, 
atcoꝛdyng to the greateſte venomination, 
Tk herkfoꝛe. 14 0. in ſquare, maketh 1 9600, from 
tohiche J mut adate 138 24. And there doeth remain 
57 76 whoſe ſquare roote 19:7 6. whiche beyng added 
1 . bvnto.1 40.doorcth giue. 216. and beyng abated from 
kt. it leaueth. 6 4. of whiche bothe J mult ertrage the 
Cubite roote, bicanſe in the equation there are. 2,qua- 
tities omitted. Do that of. 2 16. the ci, roote is 6. 
And of. 6 4. the (ubike roote is. 4. Bere J lee bothe 
rodtes ferne ſo my purpoſe, that 3 ſhall take the both. 
Pater, And good reaſon. Fo2 as in ſettyng 12 
fo: pour poſttion, von could not teil whether it were 
the greater parte, oꝛ the leſter, ſo mate von not now 
apphe it to either of theim bothe, but take bothe roo- 
tes fo2 the. 2. partes ot yvdur nomber. 
Scholar. So doeth the firſte mannes nomber ap⸗ The proofe. 
peare to be. 1 o.ſeyng the partes bee. 4. and.. whiche 
J mate examine thus. That thei make. 2 4. by multt- 
plication, it is caſily ſeen. And that their (Cubes added 
together, doe make. 2 8 0. is ſone pereetued: ſeyng the 
cube of. 4. ts. 6 4: and the Cube of. G. 8.2 16. whiche. 2. 
nombers by addition, doe male. 2 80. 0 
Paſter. Now pꝛoue the ſeconde mannes woꝛke. The worke 
Scholar. In his woozke = = Hur equalte of the ſecond 


to 539. And by reduction to one denomination, it is Pe. 
e .J. So that: 1. 3 , 1382 4.9 is 
equalle to. 53 h. cc. and by tranſtattorn, i 


A 


1. 55 ” 


— 


| 


The Profe. 


. A queſtion 


of 41 amis. 


D 


u Te Arte 0 


1. CO mmm}, 1324-9, whoſe. 
2en21«bike roote J ſeke,thus:®; doth make in ſquarg 
, from whiche mult abate , and then remai⸗ 
neth , whoſe roote is = vnto whiche 8 mate adde 
. and then will it bee , that is. 5 1 2. whoſe Cubikg 
reote is. 8. And is one parte of the ſeconde mannes 
nomber. And for the other parte, I ſhall abate 2 out 
al , and there remaineth v. that is. 27. whoſe (abike 
roote 15. 3. And is the other parte of the ſetonde man⸗ 
nes nomber. As it maie ſone be tried thus, F02.3.ty- 
mes. 8. maketh, 2 4. and. 2 7. luhiche is the cube to. 3, 
added with. 5 1 2-whiche is the cube to,8, dooeth make 
539, as the queſtion intendeth. 1 
Pater. One other queſtion J will pzopounde, 
ot. 2.armies beyng bothe ſquarc,and oflike nombcr, 
And if pou abate.4.from the one armie, and adde. o. 
to the other armie, and then multiplie them bothe to⸗ 
gether, there will amounte. 9 853272. J demaunde 
of you, what is the fronte of thoſe ſquare hattailes. 
Scholar. J call the fronte :. And then muſt the 
battaile bee. I. . Now abatyng. 4.from the one, it 
will bee. I. 5. «4-9. Then addyng. 1 o. to the o⸗ 
ther, it wil make. I, . O. 9. And ik pou mul⸗ 
tiplie thoſe.2.nombets together, there will amounte 
by it.]. 3 6.5.40. 9. whiche ſomme 
mult be equalle to. 9853272. 3. 1 


I, . 0.4, 
| 20G K 96 Y DS 4.9. 
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And il von adde. 4 0. . to bothc partes of the equa- 
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of Coſvike nombers. 


And by tranſlation. 1 > $>—==9853312,———6,*, 
out of whiche laſte equation, J ſhall ſcarcbe fo2 the 
value of. | ze . by innltipliyng firſt.;. ſquarely, where: 
of commeth.9. and then addpng it to. 985 3312, And 
ſo tommeth. 9853321. whoſc roote is. 3139. from 
whiche J muſt abate. 3. And then remaineth. 3136. 
whiche is the full nomber and Square of the one ar- 
mie. And hath fo2 his roote. 56. 

Fo2 as here is one onclp quantitie omitted, ſo the 
firſte nomber, whiche in other queſtios of immediate 
equations, was the verie roote, in theſe interrupte e- 
quations is a rooted nomber, and is here a ſquare nõ⸗ 
ber: whoſe roote therfoze,J haue dꝛawen accozdyng⸗ 


ly, And foz triall ofthis woozke.5 6.in ſquare maketh The pro 


3136. from whiche if you abate. 4. there will reſte 
3132. Again if pou adde. 10. there will riſe , 3146. 
And thoſe, 2. nombers multiplied together, doe make 
98532725 as the queſtion intendeth. 

Paſter. This pou ſce, what vſe is in theſe equa- 
tions, pet are there many other cquatios, whiche here 
be not ſpoken of: but here after you ſhall haue moare 
largely declared, if you ſhewe pour ſclf diligente in 


this parte. 


And one queſtion J will pꝛopounde, t aſſople with queſtion 
out woozke foz bꝛefeneſſe, that you mate ſee there is of trannge 
moare behinde. There is a nomber whoſc Square equation. 


abated by. 16. and the firſte nomber augemented by 
S. and then bothe thei multiplied together, will bzyng 
fozthe. 256 0, | ” 
Scholar. J will pꝛoue the woozke of it. And there⸗ 
foꝛe ſuppoſe the firſte nomber to be. 1 20. Then is his 
ſquare I whiche abated by 1 6. leuetij. $»—169. 
and the nober augemẽted by. $. yeldeth 22: —+—89. 


Theſe. 2. nombers multiplied together, will make 
128.9, beyng 


Ll. I. J 


cqualle to. 2560. 


. 
* 
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. Of otber 


guat ions. 
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1. 5.—— 16.9. 
1.25... 8.9. 4 1 

I.. —.16. 25. 

8, 5.——.128.9. 
1. .. —.8. 5. —. 16.22 ——. 128, 


And addyng 128.5. on — 92 of the equation, 


it will be c. * 2688 
Againe addynge. 16. 2. on botde⸗ ſides , it will bee 
10, 85 T6) » —+—26889, 

Maſter. *Where at ſtaie pou now? 

Scholar. J ſceno ſhifte,but other to leauc it, as it 
is, 2. nombers cqualle to.2:other cls to make. I. nom⸗ 
ber cqualle to. 3. And all that is aboue my cunnpng. 
Fo2 hetherto J haue learned noe rule foꝛ any of them 
bothe. So that J can not geſſe, what the firſte nomber 
might bee. 

Paſter. The nomber is. 12, And his Square is 
144. from whiche if you abate. 16. it will bcc. 128. 
And if you adde. S. to. 1 2. it will pelde. 2 o. Then mul- 
tipliyng. 1 28. by. 2 o.the ſonime will be. 256 c. as the 
queſtion declared. 

But to put you out of doubte, this equation is but 
a trifle, to other that bee vntouched. And pet J will 
tourne this equation a litle, to giue pou ſome light in 
it, and other ſoche. As here. 

[CC == «I 6.70 . —.2688. 9, 8 5+ 
where pou ſee. 1.c© .cqualle to.3.other nombers. And 
is it not certaine to you, that this equation is true: 
Scholar. Pes, 3 am adſured thereof, 

Maſter. And pet to auoide doubtfulnes the moze 
trie it by reſolution, accoumptyng. 1 2.foz. 1. 

Scholar. Where. 1 2. is.. = there. I. J. 18. 44. 
and. I. O. is. 72 28, whiche. 1 7 78, mult bee equalle to 

| 040 d 


of CoſSike nombers. 


7 6. (that {s.192)and t0.2 688. ſaue that you muſt 
abate- 8. 5e, that is 115 2. Now if Jadde192.to2688 
it will make. 2880, out of whiche abatonge. 1152. 
. will remaine. 17 28. wherby J ſee the equation 
is luſte. 

Maſter. Then you ſee that the equation is true. 
And can you doubte, that any nomber, whiche is c- 
qualle to a («bike nomber, hath in it a (zbike roote: 

Scholar. Jt muſt ncades be a Cubike nomber, that 
ts cqualle to a (ubike nomber : and thercfoze muſte 
neades haue a C«bike roote: although J knowe not 
how to ertracec that roote. 

Maſter. Likewates, when J ſate: Here the 
8. c —===]2:/4,—}—128.9. it is certaine, Vote 15.2 
nal onely that. 1 2/5. .—. 128. F. containcth in it 
as moche as. 8. ¶ . but that the. S. parte of it is a 

Se. nomber, and hath a gen gicub ye roote. 

And farther it is manifeſte, that as cuery. 5 ce. 
nomber, dooeth containe in it tertaine./ . nombers 
exactly, ſo if any nomber be annered with thoſe 84% 
lides(as here in this example are (ct 1 2 8 it is of neceſ⸗ 
ſitie, that that. 2 8. muſt containe in it certaine S4 
lides exadly. 

Sd il. S. c. bee equalle to The roote it g 
I 0fg>—+-2 0. $2>—+—4 Oo. & 3125.9. 
it muſt neadcs be that the. S8. parte ot this compounde 
nomber ſhall bee a. ce. nomber. And alſo that the 


I. with the other nombers folowyng doocth con- 
tame acertain nomber of. / . nombers. And the. cc. 
in like ſeꝛte includeth a nomber of, . nombers. 
And laſte oſ all. 3 12 50.9, doeth compzehende certain 
Cubike nombers exaalp. 
In like ſozte, when we ſaie, that. ./. is equalle to The roote 
6. S. —. 8. . . 9. H. All this compounde here 16. 
nomber is a S«r/olide , and hath a. JF . roote, And 


8. 5. —. 9. . includeth certaine Cubes, And ſo 
I. I. doeth 


The Arte | 
doeth.9.9.containeeradly, 1.5-.02 moare, 
But of theſe and manp other verie excellente and 


wonderkulle woozkes of equation, at an other tymex 


will inſtructe you farther , it J ſee your diligence ap⸗ 
plied well in this, that J haue taughte you, 
And thercfoze here will J make an 
eande of (Cofike nombers, 
fo; this tyme . 


— —_— — — 
n — — 


Of Surde nombers, in diuerſe ſortes 
And firſte of Surde nombers 
Þncompounde , 


D Ow that you haue ſome⸗ 
what learned the arte of (o/ 
ye ſile nombers, with the rule of 
—» equation, it ſemeth good time 
2 and apte place, to teache you 
2 the arte of Surde ndbers, whi⸗ 
| che are diuerſe in name, accoꝛ⸗ 
| dyng as there are diuerſe na⸗ 
— tures of rootes, whiche mate 
glue theim name. | 
Foz generally ,a Surde nomber is nothyng els, but 75,4. 
ſoche a nomber ſet fo2 a roote, as can not be expꝛeſled er 
by any other nomber abſolute. 
As the Square roote of. I 0,02 of. 8,02 of anynomber, 
that is not ſquare. Likewates the (bie roote of. 4,02 
of.5.02 of any nomber that is not («bike, So the zen: 
 &izengike roote of. S. I 2, 02.2 0, og of any nomber that 
is no ⁊enxixengi le, is called a Surde nomber, And in 
like maner, any other roote of any nomber.that hath 
noe ſoche roote, doeth cauſe that nomber to be a Sarde 
nomber. | 
Foz if you ſee thoſe ſignes annered with nombers, 
that hath ſoche rootes , thoſe nombers are not Surde 
nombers p2operly, but ſette like Surdes, As the £quare 
rote of, 4.02 0f.9.02.25.tc. The Cubike roote of. 8. 27. | 
92.1 25. c. whiche ſometymes is vſed foꝛ apte wozke, — 


as you ſhall ſee here after. 


Of N umeration. | 
Tie numeration of the doeth conſiſte, in knolu⸗ 


lege of their figures, whiche partly be declared 
befo2c.15ut their common and pecultare ſignes 


are theſe. /. . V. Although there mate be moare 
LI. ij. varieties 


6 * 


44 S$2* 5.44 > 


2 —— p | _ 
— SS ꝙ— a I ˙ „ ——— — * " 


The Arte 


varicties:Yet theſe foz this tyme mate ſuffice. 

The firſte, that is. /. is cuſtomably ſet, to ſigniſle 
a Square roote. Ag this. /. J. betokeneth the Square roote 
of. J. And. v.12. is the Squere roote of. 12, Howbeit 
many tymcs it hath with it, fo2 the moare ccrtcintie 
the Coſike ſigne. . And is wꝛitten thus. / q. 2 o. the 
Square roote of. 2 C. And. / F>.5 6. the Square roote ol. 5 6, 

The ſcconde ſigne is annered with Surde Cubes, to 
expꝛeſſe their rootes. As this.. 16. whiche ſigni- 
ficth the Cube roote of. 16. And. /. 2 O. betokeneth 


the Cubile roote of. 20. And ſo fozthe. But many ty- 


mes it hath the Coſiike ſigne with it alſo:as /. C 2 5 
the Cubike roote of. 2 5, And. . cd. 3 2. the Cubike note 
of. 32. | A* 
The thirde figure doeth repꝛeſente a en ixenile 
roote, As. . I2. is the zenzizenxike roote of. I 2. And 
. 35.1s the gengixen gie roote ot. 3 5. And like waies 
if it haue with it the Cle ſigne. TO As w 335-2 4 
the 2en2itenFike wote of. 2 4. and ſo ot other. 

Scholar. It were againſtc reaſen , to ſcke reaſon 
fo2 thoſe ſignes, whiche be ſet voluntarily to ſigniſie 
any thyng:although ſome tymes there bee a certaine - 
apte confo2mitie in ſoche thynges. And in theſe figu- 
res, the nomber of their minomes, ſeameth diſagrea- 
ble to their oꝛder. 

aſter. In that there is ſome reaſon to bee fhe- 
lved:fo2 as. . declareth the multiplication of a nom⸗ 
ber, ones by it ſelf; Bo. . repzeſcnteth that multi⸗ 
plication C*bike, in whiche the roote is repꝛeſented 
thziſe. And. .ſtandeth foz. /.. that is. 2. figures of 
Square multiplication: and is not expꝛeſſed with. 4. 
minomes. Foz ſo ſhould it ſeme to expʒeſſe moare 
then. 2. Square multiplications. But of voluntarie ſi⸗ 
gnes, it is inoughe to kno we that this thei doc ſigni⸗ 
fie. And if anp manne can diuiſe other, moare caſte 02 
apter in vſe, thei mate well be recetued. 


5 But 
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of Surde nombers, 

But concerning the numeration of Surde nombers 
this ſhal you marke:that when any compounde ſigne 
is putte befoꝛe a nomber, whiche hath any roote, that 
male bee expꝛeſſed by parte of that ſigne, that nom: 
ber is not abſolutely ſo to bee expꝛeſſed, onleſſc it bee 
fo2 caſe oz aptneſſe in woꝛke. As. / 3> ·· 36. whi- 
che betokeneth the enx Nen ile roote of . 36. Seyng 
it is well knowen, that. 6. hath. 6. foꝛ his Square roote, 
it were moare apte erpzeſſynge that nomber thus. 
Fs. that is the ſquare roote of. 6, 

Dtherwates, if the nober that foloweth the ſigne, 
haue a roote agreable to that ſigne : it is noc Surde 
nomber. As. /. . 16.1$.4.and is noe Surde nomber, 
So. W. 27. is. 3. and neadeth not to bee w2itten in 
Surde fa2zme,erceptec it bee fo2 aptneſſe of wooꝛke. And 
by this mate you iudge of all other, as thei come in vſe 

Scholar. It this bee all that is requiſite to nume- 
ration, J pꝛaie you pꝛocede to addition , Fo2 that is 
nexte in oꝛder. ; 

Maſter. That is the common oꝛder. Ho wbeit in 
vulgare fracions,you remember that multiplication 
and diuiſion, are (ct bcfo2c addition and ſubtraction: 
bicauſe ofthe caſter foꝛmes of wooꝛke, in multiplica⸗ 
tion and diuiſiõ. And ſo in theſe Surde nombers, bicauſe 
the woozkes of multiplication, and of diuiſion, be not 
onely moare caſte, then the woozkes of addition, and 
of ſubtraction, but alſo be requiſite to them, thereſoze 
will J begin with them, and ſo come to the other. 


Of Multiplication. 


—Ultiplicattd in Surdenombers vncopounde 

Hhath noc difficultie, if thei be of one deno⸗ 

2 mination: els muſt thei be reduced to one 

<4 denomination: and that by multtplicatt- 
aon, accozdyng to their ſignes. 


But where 19g redudion neadeth, you ſhall mul- 
tiplic 
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tiplie the nombers together, and ſette their common 
figne befoze the nomber, that reſulteth of that multi⸗ 
plication. 


Examples of ſquare Surdes. 


ou will multiplie. “. 5. 15. by.. 3-, 
jt 7 9 26. it will make. /. 390. 
Do. . 3 2. multiplied by. . 5. 48. 
odooetb mäke. . 5. 136, 
docth velde. . . 1176. 
HoWbeit ſome tymes it happeneth, that the nom⸗ 
ber, whiche is made by that multiplication, is a nom⸗ 
ber abſolute, and not a Surde nomber. 


Examples of ſoche as make 
vombers Abſolute. 


v.12. V. A8. 
V. 3. V. 3. 


v.36-that is-6. © VIA 4-that is. i 22 


9.285. 
— 3 a 
that 18.7 70 2 O 7. that is I 4 T0 


. 325. 
. Eo IS - 
v-3600.thatts.6 0. V. 422. that is. 65. 


—_—_—. 


And generally when any nomber is multiplied by 
an other, it the pꝛopoꝛtion betwene thoſe.2.nombers 
ber repꝛeſented by a Square nomber, as bp. 4. 9.16. 
2 5 . tc. then dooe thei make a ſquare nomber by their 
multiplication, 


Cramples 
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of Surde nombers. 
Examples of Cubike rootes. 


C. 1092. W. ſ. 4. 


Examples of ſoche as make 
Abſolute nombers , 


W. 7 4. | AW « 6 86. 
VV. 32, PF ww. 031 
w .1728-thatis.12 . 274 4. that ig.14 
W. 486. | | ; 
V. 96. 7 


W.. 46656. that is. 36. 
Examples of den ixenilee rootes. 


aw. 15. ww + 204. „ 162. 
. 7. „ 26. TY 32. 


wig 55. WIISAthat is.. 72. 


. 7. . 27. 
. . . 12. 5 
aw . 5 --,that 18.9 2 Fo W. 32 4. that is. v1 8. 


Examples of end ixendile rootes 


| that make abſolute nombers. 
112 „12 
* 0 8. . 2 2. 


. Jö. that is. 16. A oꝙthat 18.6 J. 
Mm.]. 22 88 
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W 28 ο⏑τ⁰ 9 
a . 72. | IS 
13 20736. that is. 2. 


But here is to bee noted, that if you would multi⸗ 
plie any S=rde number, vy an abſolute nomber, oz any 
Surde nomber of one denominatiõ, by a Surde nomber 
of an other denomination: you muſt firſte reduce that 
Abſolute nomber to the like denomination, And ſo 
mult you reduce the,2. Surde nombers to one denomi⸗ 

And bicauſe that this wooꝛke docth ſerue often in 
this arte, and that in diuerſe woozkes, J will ſet here 
the arte of reduction, | 


of reduction in urdes. 


SSLAESSS, Coudion in Surdes, is the baingyng 
682 ol ſundzie denominatios vnto one. 

W hiche in abſolute nöbers is this 
6 . doen. = ſhall multiphe the abſo⸗ 

ute nomber,accozding to the ſigne 
8 8 — ol the Surde, and then ſctte berate it 
the line ügne. So that if you would 
double. /. F. 8. that is to ſaie, if you would multiplie 
it by. 2. ou muſt firſte multiplie that. 2. ſquarelp, and 
then multiplie thoſe nombers together. That is to 
ſaie, you ſhall multtplie. /. 5. S. by. /. 5. 4. and ſo is 
it doubled. + 

Likewates,to triple any Square Surde, is to multi- 
plie it by. 9. And ſo to guedripie any ſquare Surde, is to 
multiplie it by, [ 6. And ſo foꝛthe. 

But if pou double any (bike nomber, pou ſhall 
multiplie it by. 8. that is the cube of. 2, And ſo it pou 
would triple a Cubike rodte, you muſte multiplie it by 
27. And if pou would 2 iple it, pou ſhall multiplie 

tt 


N 


Of Surde nombers. 

it by.6 4. And ſo of other like woozkes. | 

Again, it vou will double any engen nile roote, 
vou muſt multiplie it by. 16. And if yuu will eriple it, 
you ſhall multiplie it by. 8 1. And ſo it you will 244i, 
ple it, pou muſt multiplie it by 256. And in like maner 
euer moare,fo2 the nomber abſolate, you ſhall ſet his 
zenz1Fenzike nomber. Like as in res, foꝛ any 
nomber abſolute, vou ſhall ſct his ſquare. And in cube: 
vou ſhall take his Cabe - 

Scholar. This is plaine inoughe: pet J pꝛaie you 
put an example o2 twoo, of eche kinde. 
Pater. Take theſe examples foz ſquare rootes. 


V. 3% V. 5. 128. J. 3264. 
2. 6. bs 12. 


152 V. a8. 7.469976. 


Examples in Cubike rootes. 


W. $2 , 16% . 4806. 
2. | Fo 8. 


I W. 416. W. 20577. W. 246 0672. 


Exam ples in deni xenxite nombers. 


. 6% Wo 25h we 1385. 
k 2. ka. 4s 1099 . 
W.1104% W. 6 4276. W. 2250625. 


Scholar. This I perceiue well. But now in Saya: 
nombers of diuerſe denominations, what the oꝛder of 
-reductth is, J p2ate pou to ſet fozth with ſome eraples 

Maſter. Theſe examples with their declaration, 
nate ſufficiently ſerue fo: a ſhewe, if J would multi⸗ 
plie. . 12. bp. /. J. I mull firſte multiplie the nom⸗ 
ber of one ſigne, accoꝛdynge to the ſigne of the other 

Pm. u. nomber, 


The Arte 
nomber, and ſo alter them bothe. Whiche woozke is 


like the reduction of fractions, to onecommon deno⸗ 
mination. As here J muſte multiple, 5. Cabikely, and 


12. muſt be multiplied ſquarely, and then ſhall J adde 
bothe ſignes in one,fo2 theit common ſigne. So ſhall 
J haue fozthem ny F. rote of. 1 4 4. to be multi- 
plied by the zenFicubike roote of 
125. And ſo will there come of . 5 & 144. 
that multiplication, the æenx en- Y. C. 125, 
185 doeth appeare. & Klo. 

Like wales if J would multiplie. /. 7 . 25 0. by 
will bee. 15625000, And 3 4. muſt J multiplic Zens 
⁊ixexxileh, and it will velde. 336336. Wherefoze 
multipuipng theim together, and addyng thereto the 
common denomination, it will bee the. 5 cc. roots 
of. 20 880250000000. 

This woozke is aptly repzeſented in figure, after 
this ſozte. And then ſhall 
you multiplie croſſe waies * F . WW. C. 
the nomber ofthe one, by ack - 
the ſigne of the other. And ©) 54. 
ſo male pou done in all other like nombers, of diuerſe 
denominations.  -—S  - 

This reduction doeth ſerue fo2 any other 4oozke, 


as well as foz multiplication, 


Of Diuiſion. 


Juiſion is as eaſie as multiplication, Foz 
in it there is noc regard had to the ſignes. 
But the one nomber diuided by the other 
Jas if thet were nobers abſolute. And then 
bhſe ürſte ũgne added tothe quotiente, oz 
the moe lighte and certain tie, 3 haue (et here, exam⸗ 
ples of eche ſozte, 


% 2 
7s 


And 


of Surde nombers, 


And firſt examples of ſquare rootes. 
v1 73 (v.9.thatts.y . 124. (2. 


vs 4575 . 213. 


v. 21. 
Examples of Cubike rotes. 
W. 96. W. 1664. | 
„W. 4. (ww +2 4, . 32. W.52. 
W. 5624. 


Examples of genzizenzike rootes. 
* 4 (Wi. g. that is. /. z. 


. 286. „ VV. 5892. 
. 42. .. . 54. 


And this mate ſuffice fo2 Diuiſton. The pꝛole ol it 
is by the contrary kinde. Fo2 Multiplication pꝛoueth 
Diutlion: and Diuiſion trieth Pultiplication. 

Scholar, All this is caſte inoughe to remember. 


Of Addition. 
Matter. 


(W.1094, 


Dditton is not ſo eaſie, but hath diuerſe The te 


8 9 5 varieties of wozke, as anon ſhall appere. forme of 


N 


Foz it requireth onely the ſigne of additi⸗ 
Jon. —. As if 3 would adde. /. 12. to 
m. iwf]. 4/426. 


M hereot the ſirſte is as eaſie as can bee. Aditi. 


4 
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As. A hall ſet it thus. /. 26... I 2. And ſo. 
ll J. 2 0. put vnto. /. 5 4. maketh. /. 54... . 20, 
1 This fo:me ſcrueth chiefly foz rootes of dinerſc nas 
IH mes. As. . 5-420, —+— «ww . . 30. where 
V. E. z o. is added to . N · 2 o. And ſo of al other, 
The ſeconde The (econde fo2me is not fo caſit:and pet many ti⸗ 
forme, mes it is moare tertaine. And this is the oꝛder of it. 
Pou ſhall ſette doune your. 2, nombers, that yog 
would adde together, fozſcyng that thei be of one de⸗ 
nomination. Then ſhallyon adde in platne fozme, 
their nombers together, puttyng thereto the ſigne of 
the roote. And kepe that as a parte of the addition. 
Again you ſhall multiplie the. 2. firſte nombers toge- 
ther. And their totalle you ſhall multiplic by. 4. And 
befo:c that ſhall you ſette the ſigne of the roote. And 
it ſhall lande as the ſcconde parte of that addition. 
So that thoſe.2.partcs, ſhall be added with the ſigne 
. And then is the woozke canded, Crample 
hereof. J would adde the. 2, firſts ſommes, that is, 
+. I 2. to. „/. 26. wherfoze J. 1 
ſet them thus. And then dee 26712 


J adde the bothe plainly to⸗ 726. 
gether, and thei make. /. 38 „/. 38. . 12. 
whiche 3 ſet by, as one part rr 
of the addition. Then doe F 1 4. 


multiplic /. 26. by. / I 2. and — — 
there riſeth.4/. 312. whiche 9. 1248. 
J muſt double, oz multiplie 4/438, —j—y.1248. 
by. 2. And therfoze ſepng the | 
woozke is tn ſquare rootes, à ſet the ſquare of 2. with 
the ſigne ok. /. foz.2. and then multipliyng theim tos 
gether, I haue. /. 1248. whiche is the ſeconte parte 
of the roote. W herfoze addyng thoſe. 2. partes toge⸗ 
ther, with the ſigne. —+—-. there commeth. / 38. 
.. 248. as the totalle of that addition. 
Scholar. As me thinketh, the firſte fozme of addi- 
. tion, 


of Surde nombers, 


tion ſerueth better foz theſe nombers, then this ſe⸗ 
cond? foʒme. oz it is moare eaſie to vie, in any kinde 


of woozke,and moare ſpedily doen: and it ſeineth that 


this laſte nomber, is moare obſcure then the firſte, 

Maſter. Pet is this woozke good, and verp neceſ- 
ſarie. Foz in theſe nombers, and ſoche other like, it 
ſerueth onely (as appereth) to alter the ſtate of the nõ⸗ 
bers, whereby thei mate bee commenſurablc, with o⸗ 
ther, then thei were befoze that alteration. But in 
ſome? nombers, and that very many, it reduceth them 
to one ſimple foʒme of roote. As by the examples folo⸗ 


wyng you ſhall perceiue. 


An example. 
28. „. T heſame eramplo other 
7 = ve? wales w20ughte, 
. - —.28.——. 2. — 
V. 196. a, J. 28. 
V. 4. 35. OY r * 41 
9. 784. Ii 96. whoſe roote is 14 
V3g—tv:784. | 5. 14. 
O2. %. 35. 28. R 
That 18.7%. 3. 9. 35.—.—. 28. 


M here firſte J haue ſet foꝛthe. 2. eramples of one 
addition, that pou mate ſee the agremente of the both 

And firſte J would adde. /. 2 8. with. /. 7. where⸗ 
koꝛe I dooe iopne.2 8. and. 7. in one ſomme, whiche J 
ſet a parte, as the firſte poꝛtion of theaddition. Then 
J doe multiplie. 2 8. by.7. And thereof commeth. 196. 
whiche is a ſquare nber, and hath). 1 4. fo2 his roote. 
So that J mate vſe now. 2. woꝛkes. Fo2 other J mate 
continue my wooꝛke, as J haue doenſagreable to the 


Atbirde 
forme of ad: 


dition, 


firſte example) in multiplipng that. /. 96.by. . 4. 


fwhiche is but doubling) and ſo there cometh, 784 
whiche 


{ 
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whiche is anomber abſolute: bicauſe it hath a reote, 
attoꝛdyng to his ſigne, whiche roote 18.28, and maie 


be ſet foz. / 7 8 4+ 
Now in the ſeconde woozke,bicauſe the firfic mul⸗ 


tiplication of. 2 &. by. 7.docth make a ſquare nomber, 
3 doe take the roote of that nomber to it: ſcyng it is 
all one thyng to fate. /. 196, and. 4. foz. 1 4. is the 
roote of. 196. And then hauyng the roote, J muſte 
double it, actozdyng to the rule, o2 multiplic it by. 2. 
and there of tommeth. 28. whiche J ſhall adde with 
35. Ind ſo haue 3.6 3. whoſe roote tontameth the ad- 
dition ok. 9.2 8. and. 9.7. . | . 
Scholar. This woozke ſcmeth ſtraunge: and fars 
theſte from common reaſon , of all other woozkes in 
this arte. | 
Maſter. J mighte eaſily by demonſtration make 
vou, to percctue as moche reaſon in this wozke, as ca 
be in anp:fo21t dependeth ofthe. 38. Zheozeme of the 
patthe w ate. But haſte of other buſineſſe, maketh me 
to omit the demonſtration at this tyme, whiche ſhozs 
tly you (hall haue, foz all the equations, and other 
woozkes luke waies. | 
But fo2 this pꝛeſente tyme, it ſhall be ſufficiente to 
woꝛke an erample in rational! nombers, as if thei wer 
Sarde nombers:that therby pou mate perce iue the oꝛ⸗ 
der, and the truthe ol the woozke, | 
Wuhcrfoze J take theſe twoo nombers. /. 36. and 
V. A9. to bet added together. Where à doe firſte adde 
the twoo nom bers plainely together: And thei make 
S5. fo: the firſte parte of the addition. Then dooe 3 
multiplie. 49 bp. 36. and there riſeth. 176 4. whiche 
is aſquare nomber. And thcrefoze matic 4 vſe. 2. woz⸗ 
kes, as you (ee. In the farſte à multiplie that Square 
nomber by. 2. oꝛ by. /. . luhiche is all one: and there 
docth amounte.7 o 5G. a square nomber alſo, whoſe 
rootc is. 84. | 


The 
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The firfte fezme, The ſeconde fozme. 
vV36$=v.49] |_v.36-+$-v.49 
*. 49 . 9. I 
Wa 3.6... 4%) .v/+ Te 

79 4 294. 
142 8 ſo 147. 
. 1764 V. 1764. 
1 4 Chat is. 2. 
. | 7056 hb | _- — 
9.8 5. ＋—. 9.7 056. 84. 
O3. /. 85. —.84 8584. 
Chat is. /. 169. 
O3. I3. 


In the ſeconde woozke J take the roote of. 1764. 
whiche is 42 and doublyng it. J haue 8 4. agreable to 
the other woozke, Then doe I ſette thoſe.2.nombers 
doune with ——, and putte to them the ſigne. /. in 
token that J muſte take the roote of that compounde 
nomber:and not ot anp one parte of it. 

Scholar. That haue J marked well: Foz 8 5. hath 
no roote, nother 8 4. hath any roote. But $F—+=—8 4 
that is. | 6 9. hath. 1 3. foʒ his roote. 

And ſo IJ ſee,that the roote of. 36. whiche is. 6. And 
the roote of. 4 7. that is. 7, beeyng bothe added toge- 


ther will make. 1 3. that is the roote of. 1 6 9. | 
Maſter. Vet one other fozme of caſic woozke , 3 Of rower; 


will ſhewe you, whiche is bothe pleaſaunte and p20- £omMmen/urs 
fitablc : But is not generalle, foꝛ it ſerueth onelp fo2 e, afourthe 
nombers commen/urable, J meane ſoche nombers, as by forme. 

ene common diuiſoꝛ, mate hee bzought into Square 

nombers. With whiche nombers, you ſhall woozke 


thus. 
Nn. j. Firſte 


2 * 
2 — 1 


» 


— 


Firfte diuide theim by the common d{utſoz:amd ſet 
foz them their rootes. Then adde thoſe.2. rootes to⸗ 
gether, and multiplie it ſquarely. And that ſquare be⸗ 
png multiplied by the common diuiſoz, will bzynge 
fozthe the Square of bothe the rootes. As here follo- 
weth in example. | 


. 384 bntoy/.150 which 

nombers J doe examin. til 6.) 6 g 2 f : 
J mate finde their comm0, 13 , 
and leaſte diuiſoꝛ, whiche 1 . | 
here 1s,6. Then diuidyng > . 2 I» 
them by that.6. J haue foz 169. 
38 4. a ſquare nomber. 6 4. — ONE: 
And foz.1 50. J haue an o⸗ 1014. 


ther ſquare, that is. 2 5. Of - ) 
whiche bothe ſquares J ſet doune the rootes: and the 
common diuiſoz alſo. Then doe J adde bothe rootes 
together, and thereofcommeth. 1 3. whoſe Square is 
16 9. that J doe nraltiplic by. 6. whiche is the tommõ 
diutſo2,and it will bee. 101 4. whoſe roote doeth con⸗ 
tain bothe the rootes befoze named. As pou ſhall ſee 
it pʒoued anon by Subtraction. | 
Scholar. Jn the meane ſeaſon J conſider,that one 
of theſe foꝛmes, mate confirme the other. And there- 
ſoc if J woozke this laſte example , by one of the o⸗ 
ther koꝛmes, and finde theſame totall, it muſt neades 
be that the woozke is good. Whiche J pꝛoue thus. 
Firſte ſettyng doune the nombers, in foꝛme of the 
caſteſte Addition. And then addyng theim together, 


A finde. 5; 4. whiche J ſette a ide, as one parte of the 


nomber, that J doe ſeke ſoꝛ. 

Then dooe J multiplie the. 2. nombers together, 
and thei make. 57600, whiche J dove multiplie a⸗ 
gain by 4. And there riſeth. 230 400. being a ſquare 
nomber, and hath. 48 ©. foz his roote. WI 5 J 
| ct 


— — — —— — — — 
= —C — > -——_ 
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 /384—+-v-150- ſet. y; 4. and.480.to- 


gether, with the figne 
170 384 of Addition, thus. 

T0200 1341-48. And 
8 534 the roote of that i1om- 
354 * 2 ber, is equalle to bothe 

57600 the firſte rootes. But 

73 42 | | conſidering that bothe 

230400 thoſe nombers, which 
Ke, bee iopned laſte of all 


. 7 
*. 1 - en with, are nom⸗ 
Oz. V. 34 — -. 480. bers rationall and ab⸗ 
That is. /. 1014. ſolute, J maie adde the 
| in one, & ſo thei make 
1014, agreably to the other woozke, Wherefoze J 
judge them bothe to be good 
Paſter. Dou might haue w2ought this woozke 
otherwales, bicauſe the firſte number, that riſeth of 
the multiplication is a ſquare nombcer. 
Scholar. Then 3 perceiue, Junghte haue taken 
the roote of it, whiche is. 2 40. and doublyng it, 3 
- ſhould haue. 48 o. As J had in the other wozke. And 
A fo all doe agree in one. 
q But mp chiet doubte now fs , holy to knowe thoſe 
| nombers that bee commen/urable; Fo2 if I ſhall ſtande 
long in ſearchyng foz that, J might ſoncr woozke the 
other ſoꝛme of wozke,then to make that trialle of come 
menſtrableneſſe; 
Paſter. The eaſſeſle waie is, to diuide the grea- The findyns 
ter nomber, by the leſſer , as it thei were bothe nom- of nombers 
bers abſolute:⁊᷑ the quotiente will declare their Squares. comme nſu⸗ 
As tf you doubte, whether. 3 8 4. and. y o. bee com- rable. 
menſurable, diuide.; 8 . by. I 5 o. and the quot iente Iwill 
be 2, that is:. Then diuide whiche of the. 2. firſte 
nomkcrs vou liſte, by his like nom ber in the quotiente: 
And ie common dtutſo2 will amounte. So it you: di⸗ 


Nn. ). ulde 


— 5 
. * 
- 
: ee 


»" 
my —— 


— 
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uide the greater nomber.; 8 4. by the greater nomber 
in the quotiente, whiche is. 4 vou ſhall finde the new 
quotiente 6. whiche. 6. is the common nomber. D21 
you diuide.i 5 0, by 25. the common nomber.6. wilt be 
the 9 uotiente, 

Gat and it the quotiente be a whole nomber,andno 
fraction, and be a Square nomber, then is it the leſſer 
ſquare. Wherefo2e if pou diuide the leſſer nomber of 
the. 2 . by the quotiente, the common nomber will ap- 
pearc in the ſeconde quotrente, And then if you diuide 
the greater of the. 2. nombers, by that common nom- 
ber, his quotiente will ſhewe pou the other Square, 

And if ſo happen, that the ustiente of the firſte diui⸗ 
ſion be not a ſquare nomber, then are thoſe nombers 
incommenſarable, | 

Do. /. 3 2. and. /. 128. bee commenſurable: ! and the 
quotiente of their diutſion is. 4. whiche is the leſſer 
tquare, And. 8, appeareth to be the common nomber. 
And the greater ſquare is-16, 

Holubeit by this nomber it mate cafily bec eſpied, 


that ſamenombers mate be reſolued, into moꝛe ſqua⸗ 


res then one. As thclc 2. nombers, bepng diuided by. 2 
daoe giue. | G. and. 6 4. And beeyng diuided by. S, thei 
b2yng foꝛthe. 4. and.] 6. 

But foz their addition, what Squares ſo euer you 
take, that redounde by oue common diuiſoꝛ, the triall 
will be lie, and the roote one. 

Scholar. I pꝛaie pau let me pꝛoue that varietie. 

Maſter. Then pꝛoue it in ſoche nombers, where 
vou mate finde moare varietie. As theſe bee. /. 288. 


and. /. 1152. 


Scholar. It 3 diuide. 115 2 by, 288. the quetiente 

will bee. 4. whiche J muſt take fo2 the leaſte Square. 

Then by it 3 diuide. 288. and the gastiente will be. 7 2. 

as the common diniſo2. Bp whiche if J diuide. 1524 

there will riſe. 16. as the ſeconde ſquare, Then [ct I 
N x t 
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of Surde nombers. 


the noͤbers in oꝛder thus. 4/1152 —+—vV. 288. _ 

And vnder. 115 2. J ſet the 5 4. 

one Square. 16, And vn⸗ 72) 4 2. 
der. 2 8 8. J putte the other 6. 

ſquare. 4. And vnder eche 6. ? 


1 
mt. —„ 


of theim his roote. Then ö 
adde J the Rootes toge- : 4 
ther, whiche maketh. 6. THE DRE 
whoſe ſquare 1ts.36, And TS 
that beyng multiplied by 252. 
7 2. the common nomber, 5. 1 = 
doeth pelde. 25 92. whoſe 
roote doeth containe bothe the other. 2. rootes by ad⸗ 
dition, 
e But now howy ſhall finde any other Squares in 
1 thoſe nobers, to make any farther trial, J knowe not. 
75 Paſter. Diuide al waies one of the nombers, bp 
be ſome ſquare nõber, that will parte it craxlp, without 
A any remainer. And marke the quotiente, Foz by it ſha! 
£ vou diuide the other nober, and if the quotiente in that 
lat diuiſton, be a ſquare nomber, then haue you pour 
purpoſe. Els muſte you pꝛoue with an other Square 
nomber. 

Scholar. J vnderſtande pou. And therfoze in theſe 
nombers, ) will make trialle with. 9. by whiche J di⸗ 
uide. 2 88. And linde the quotient.3 2. Then by theſame 
3 2. J diuide 1152. and the — Is. 35. So haue 39 
and. 6. foꝛ the.2.ſquares, and.ʒ 2. foꝛ the comon dint- 
ſoꝛ. M herfoꝛe (ct the nõbers in oꝛder as thet ought. 
And vnder them J place the. 2. ſquare nombers with 
their rootes. Then addynge the rootes together, J 

finde.. whiche J multiplie ſquare, and it peldeth.5 . 
that. $1. 3 doe multiplie by the common nomber. 3 2. 
and there amounteth. 259 2, As it did befoꝛe in the o- 
ther wozke, W hereby J vercefue that theſc woozkes 


doe confirme one an other, 
: An. ii. And 
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J. II: as. And therefoze J will 
Ne 1.236. 9 FHouchow many varie⸗ 
52 6 nes ok this woke, J may 
4 9 finde in theſe nombers. 

9 And foz mp purpoſe , J 


— — will dinide the leCer of 
the. 2. nombers , by as 


5 32 - many Squares as J can; 

162 _ ſoz that ſeameth to be the 

243 _____ readicſte waie. And firſte 
"2062 J pꝛoue with. 1 6. And ſo 


the quotient is, 1 8, by wht- 
the. i S. diuide. I 152. and the — is. 6 4. whiche 
is à ſquare nc ber. So that 3 haue that varietie moze. 

Then again 3 pꝛoue with. 2 5. But 3 ſee, that will 
not frame. W hcerfoze J aſſaie with. 6. And finde the 
juotiente 8. by whiche J diulde the greater ſquare, and 
the q ustiente is.] 4 4. a ſquare nomber alſo. And there 
foze J note that fo2 an other varietie. 

Thirdly,J pꝛoue with. 4 9. but that wil not agrer. 
Then attempte J with. 6 4. And that ſerueth as cuil. 
Nerte that 3 aſſate.81. 100. and. 121. but none ot 
them will diuide. 288. wherefoze J paſſe vnto. 144. 
whiche is twiſe contained in 28 8. by that. 2. J diuide 
1 152.and ſinde the guotiente. 5 7 6, whiche is a Square 
nomber alſo. And ſo haue J. 3. other varieties beſide 
the. 2. fozmer woo2krs: whiche. 3. varieties, foꝛ my ret 


membꝛaunce J ſet doune, thus. 
vills 2; 
+ 
1 5 


without any OR OT? e As here 


Wo ſce. 


of Sande non bert. 
” 3 Z 28 
(22 64 | 216 per 144 91 36 
19 . „„ „ 12 9. 8 
? +22 — x 
* þ---- - — 8 
a A e gang : 
1152 „ 
2 144 > | "£8 2592 
V. 25922 | noa b 
5 1 pate Then fo ts 
de. atifie you , J ette 
5 | 9 38 1 other nombers 
5 36 | with varieties. Whiche 
9 — 36 mate feame to ſuffice fo; 
n this wozke:; without moze 
3 2 ö eraples. And bicauſe you 
i 2 | know the'o2det to trie the 
. 2592 © J will ſette theim daune 


= 


V.28800—+—V7200þ/.288 06+—147200 


14400 3600] 3600 908 
2) 120 60 13) 60 30 
180 90 | 
180 28 "eu By 
... + 32.400 $100 
E. + lawac Bu pants 
J. 64800 I 64800 _. 
| V. 28800 


Addition of 7 Walibr, 
cubike rootes addition in 


"200. 


beine. * varietie is pleaſaunte, 

Matter. J will fatiffie pour delite better at moꝛe 
leiſare. But pet one thyng moare will J ſaie, befoze 
we cande this ſoꝛte of Additio:that if you would adde 
any rbote to it ſelf. Ag. 4/. 6. to. /. 6. 02. 10. to. 

V. Io. dt. ou ſhall oncly quadriple the number: and ſo 
daue pou doen, 

Scholar. J ſee good reaſon in that: Fo2 addition 
of any nomber to it elf, is but douhlyng that nomber 
92 — 4 240000 by.2 that muſt be doen br that 


ariplat ion, as ou ta gebe 
— will J ſet fozthe ſome cramples of 


ike rootes, Foz the wozke is like vnto 
this late fone in Square rootes, ſaue that the mul⸗ 
tiplications, 


Of Sarde nombers. 
ffplications ; whiche were Square in that wookke, 
muſt be («bike in this woꝛke. And that oncly in nom⸗ 
bers commenſurable. Foz nombers incommenſurable bee 
added with the ſigne, —+—. without imoare wozke. 

J call ſochc C@bikerootes commenſurable, whiche be- Cnbike reo- 
png diuided by any common nomber , will make (a tes commens 
bike ndbers in their quotiexte, Ag.. 2 4. and. . S 1 ſurable. 
whiche diuided by. z. doe make. 8. and. 2 7. bothe beyng | 
Gbike nombers. So.. 3 Z 0. and. /. I q. beyng di⸗ 
uided by. J. doe make. 27. and. 6 4. bothe Cubike nom⸗ 
bers. Likewaics. . 27 4 4. and. . Io Oo. be com⸗ 
menſurable, bicauſe thei make.3 43. and. I 2 5. bothe («- 
bike nombers: It thei be diuided by. 8. 0 
Scho. J pꝛaie you make pour eriples with theſe. 

Maſter. There nedeth noe woꝛdes in this woꝛke 
it is ſo like the Addition of ſquare rootes. And there⸗ 


— PS. a 
Nenn 


foze marke theſe examples well, 
ww. $1—+w 24, W. 2 0. M-. 135 
27 1 64 27 
Þ) 3 2 1 
* 1 7 
Cl on. ed. 
125 343 
er — — FREY 
. 375 W. 1715 
W. 27 44—+—w1000 
343 125. ö 
8) 7 £ 
| 12 


12 


An ol ber 


The Arte 

Scholar. Here is noc diuerſitie, from the foꝛmer 
wozkes, but in ſettyng the cubile roote, foꝛ the ſquare 
roote. And in multiplipng the addition of the. 2. roo⸗ 
tes Cabikely. 

Maſter. That is all. And therefoze will J ſtande 
noe longer aboute it: But will pꝛoceade to an other 
fozme of addition, whichc ſerueth alſo foꝛ Cubike rao⸗ 
tes commenſurable, The rulc is this. Set doune the 


ferme of ad- Cubike rootcs, with their common dtuiſoz,and the («e 


dition, 


bes that riſe therby,and their rootes alſo. All this pou 
did in this fozmer wozke. 15utnow peculiarly in this 
rule, vou ſhall ſet doune.;.other nombers o2derly, vn⸗ 
der thoſe. 3.fozmer numbers. The firlte is the ſquare 
of that laſte («bike roote: the ſecõde is the triple of that 
Square: and the thirde is a nomber reſultyng of the 
multiplication of that triple by the other roote. 
Then take the. 4 extreme nombers, that is thoſe 2 


laſte nombers, and the. 2. (Cubes and adde theim toge⸗ 


ther into one ſomme. And that ſomme beyng multi⸗ 
plied by the common diuiſoꝛ. will make a Cubike nom⸗ 
ber, whoſe C ubile roote ſhall containe bothe the firſte 
rootes , whiche pou intended to adde. Now marke 
theſc examples: and coferre theim well with the woz- 
des of the rule. 


0 WII JN. 


. 3844 -. 4 1331 2 16 
64 — 1 
2 121 36 
he lp (i . 21e 
48 12 1188 2178 

48 96 4913 
216 | 5 4 

1 6 9826 

WW. 1296 | 491 3 
| W.. 58956 


1 | aw 52488, 


7 
- 


. W ; . *. nn,, 
1 $8 
© s * 2 4 AS 


of Sarde nombers. 
* ww 52488, —+—.wv 24696. 


— r 
r 14. 
324 196. 
5 922 8 
10584 13608 
32768. 
J | 


W. 294912. 


Scholar. In theſe examples J ſre, the wooꝛdes of 
your rule obſerued. Fo2 vnder eche Surde Cabike roote, 
there is ſet a true (ubtke nomber, whiche is founde by 
the common dtutſo2 : then foloweth the roote of that 
true Cube: and beſide it ſtandeth the common diuiſoꝛ. 
Then in the fourthe roome is the Square of the true 
(bike roote. And vnder it his nomber tripled as. 48 
under. 16, and. 12. under. 4) whiche triple bee⸗ 
png multiplied by the roote ofthe other fide, doocth 
make the loweſte nomber in that rowe. S0. 48. 
multiplied by. 2, maketh. 9 6. whiche is ſet vnder the 
roote.2. And. 1 2. multiplicd by. 4. peldeth. 4 8. whiche 
is placed vnder that.. ; 

Then thoſe, 4.crtreme nombers. 6 4.and. 4 8,8, K 
96. doe make by addition 2 1 6. whiche ſomme ts mul⸗ 
tipled by. 6, that is the common diuiſoꝛ, and ſo riſeth 
1296. whoſe Gubike roote compzchendeth bothe the 
firſte rootes. 

Maſter. The like matic pou fudge of the other.. 
examples. But bicauſe you mate vnderſtande the 
certaintie of this woozke the better, I haue here ſette 
foꝛthe. 2. examples of true Cubike rootes, foꝛmed like 


Surde nombcers. 4 
Oo. ij. ay +4 096 
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__».4096, -. 
PAT F 12. "Fes 2 16. — 
64. 56. 
192. r 
86 4. 1152. | 
2744 
1 
W. 21952 
W. 9883. . W. 2. Scholar. Jper- 
bn 729 * 127 cetue by examinati⸗ 
1 — — on ot woozke in my 
277 9 Tables here, that 
81 25 4096. is a (abike 
e. — 7) |nomber, and hath 
675 1215 [16 foz his roste. 50 
2744 [1728 ts a Cabike nd: 
+ 2. ber alſo, ᷑ his roote 
19208 is. 12, thoſe bothe 
7488 Rong ey toge- 
＋* 1 ther, doe make. 2 8. 
. 74088 And that. 28. is the 


Cabike roote to. 2 1952. as the ſirſte erample would. 

And fo2 the ſeconde example, J ſee like waies that 
19683. hath. 2 7. foꝛ his Cabike roote. And. 3 37 5. hath 
15.fo2 his roote. And thet bothe make. 4 1, whiche is 
the Cubile roote to. 7 4088. actoꝛdyng to the woozke 
ok the ſeconde example. 


Audition of Paſter. Seyng pou arc conuententlp inſtructed, 
eng xen in theſe nombers, wee will goe in hande with Nenzz⸗ 
ile rootes, F$enzikerootes,and their additiõ: wherein is no diffe⸗ 


re:e of woꝛke, but onelp fo2 the multtplicatid, whiche 
muſt be agreable to the nature of the nombers , ⁊en 
UXenFikely, And the reduction by the common pou 

| % 02, 


of Surde nombers. 
ſo2,fn like foꝛme, into ena ien nombers, whe the 
firſte nambers bee commen/arsble. But if thei be incem⸗ 


men ſurable, then muſt the addition be wzoughte by the 
lig ne. —, without any other buſineſſe. 


Examples of xen xixenx iles 


beeyng commen/urable. 


W.,648—tw 5 oo. IS HN. 6 480 


81 625 256 1296 
8) 3 55 + 6 
8 10 
ige n 
4096 10000 
. 2 
. 32768 . yoo00 
ww. 334 16— . An the 42 and ſe⸗ 
r 00 5 conde examples the nõ⸗ 
16) 6 7 abs : bers are Surdes, but in 
15 the thirde example thet 
15 are rationall nombers, 
ene 627 framed like vnto Surdes 
5 — to the intente that you 
2 1k — mighte the better per⸗ 
3037.50 dceiuc the foꝛme of the 
9627 wozke. Foz 38 416. is 
. 81OOOO a zengiz7FIike nomber, 
t hath. 1 4.fo2 his roote 


S0. 6 55 36.18 a xenxixenx ile nomber, and hath, 1 6, 
fo2 his roote; Ano theſe.2.rootes do make.ʒ o, whiche 


is the xenxixen ile roote vnto. 810000, And there- 
ſoꝛe mate it bee truely ſaied, that.. S lO OOo docth 
containe the twoo firſte rootes. 

Scholar. J pꝛaie pou pzocede to Subtration, Foz 


all this J doe well perceiue. ; 
| Od. iu. Ol 


The Arte 


Of Subtraftion. 
Vaſter. 


= Ubtracion docth differ from addition, in 
T4 Yi litle moare then the ſigne whiche 
SP, WS ligne ſerneth generally » foz all nombers 
> WY by incommen/ureble. And conſideryng there is 

Meck? litlc difficultie in Subtraction: at pou re⸗ 
member well the arte of Add:tion, J wil lightly paſſe 
it ouer in theſame examples, that J haue wzought in 
Addition, bicauſe it mate bee a pꝛoofe of that woozke: 
and that woozke alſo a confirmation of this, 

Onely this ſhall you obſeruc in this rule peculiar» 
ly:that as in the ſeconde fozme of Addition, you muſt 
adde the rootes together, befoze you multiplie theim. 
So here you ſhall Subtrace the leſſer roote,from the 
greater, befo2e pou doe multiplie theim. | 


Example of Subtradion, with ——. 
V. I:. abated out of /.26,maketh.y/.26———y, 12, 
and ſo ok other. 
Examples of the ſeconde 
forme of Subtrattion 


9. 63.— . v.28. The ſetconde fozme 
SE 63 of that woozke, 
2 1 9. 63.— . 28. | 
7h e SS 
FO 12 63 
126 5 91 7:46 
vl | 1764 
J. 4 whoſe roote fs, 4 2. 
V. og 17 3 
9922 %hẽÿ& - 1 
4 
Oz. . 9 —84. „. 91——84. 
a That is.. 7. 


9.169 


o 
- 
= 


| of Surde nombers. 
x v.169———v436 An other foʒme of 
: 75 169 1 that woozke. 
4 26 I69 V. 189. ——. v. 38. 
1 — 36 169 
101 E tn 
* 6 os | _ v. 60 8 4 
7 : whoſe roges is. 7 l. 
e 7 
24336 | oth; 1 
9. 205.2 4336. 156 
03.7. 202.156. | ; v2 OF———IF6s» 
That is.4/.4 9. | 


Scholar. J ſee in all theſe examples, vou take the- | 
ſame nombers, that you had befoze in Addition. And 
firſte you ſet the totalle, out of whiche you abate one 
of the nõbers, that befo2e were added, + the remainer 
bꝛingeth foꝛthe the other. Fo2 in the firſte oftheſe. 2. 
examples. /. 28. is abated out of. y/. 6 3. and there re⸗ 

„ maineth. / 9 1. ——— 84. that is. /. 2. fog. S f. taken 

5 out of, 9 i. leaueth./7. And in the ſeconde exaͤple. /. 39 

, abated out of. /. 16 9. doeth leaue remainpng. /. 49. 

q - Waſter. The thirde fozme of Subtracion,is like 
the thirde fozme ef Addition: ſaue that we ſet 
fo2 —j—, And here wee muſte abate the lefer roote 
fro the greater(asJ ſatd)befoze we doe multiplie that 
nomber by it ſelf. As by this eraple, you mate percetue 
Where J dooe Subtrace.y/. 105. out.. 1014, and 
the remainer is. /. 38 4, Now marke the woozke 
J. 1014. lo. Here pou ſee all thinges 
1.69 25- agree, with the fozme of 
6) 13 5. Addition, ſaue ———. fo: 

8 —j—, and when J begin 
8 to gather the nomber, that 
64 ſtãädeth in the middle, wht- 
6 che J multiplie by it ſelfe, 


+* 


* 


n and J dooe not make that 


nomber, 


G * 
. 
N 
q : - * " * 
i 
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nomber, by addyng bothe rootes together: Foz ſo. 1 3. 
and. J. would make.1 &, but J abate.5.out of 1 3. and ſo 
there doeth remain. 8. with whiche J pzocede as J did 
in Addition. And then commeth fozthe the remainer. 
9.384. | 

Scholar. J vnderſtande it very well. And J pꝛaie 
you that foz a pzoofe, maie varie the other examples 
of addition. Partly foz my exerciſe, and partly foꝛ exa⸗ 
minati6 of the fozmer additions, by the cõtrarp kind. 

Maſter. With good will. 

Scholar. Then will J ſet them, and wozke them, 
as herc foloweth. 

But firſte J will begin, with the wozke of this laſt 
erample,after the ſeconde oꝛme of Subtraction:foz a 
double confirmation of it, 


(An other fozme of 
yl 014———v1f0 } theſame wozke, 
11104 | 1014] L IOI. Iso. 
2 © 150 1014 

W e ee 
1914. | $0700 

V. 152100 1 lol 
ve 4 * 152100 
v. 608400 whoſe roote is. 90. 


390; 
9.1164 . so 40 oF) 


And now hercare the variations ofthe otherc 
Kc he other ex⸗ 


_— * AG. 


—  — — 


425924 


-. 


V:259 v «2.88, 


— 


Of Surde nom bers. 


F 


42592 ——— V. 288. 
144 <7 16. 
18) 12 4. 
| | 8 
a 8 
64 
I8 
512 
64 
1172 
v. 2592 9288. 
1296 144. 
2) 36 12. 
24 | 
9224.14 
$76 
ner 45.3: 


18 6. 
| I2 
ane 12 
1344 
EPR 7 1155.04 
. 12 
| 
2592 ———=vH52_ 
1296 576. 
. 24. 
12 
—— 12 — 
144 
2, — 
9. 288 


Other eramples varied, koꝛ pzoofe of the like. 6, 
9.64800 


eramples in Addition. 


Pp. . 


. v.64800-—/47200., 
32400 5650  $Too 950. 
9 180 6008) 90 30 
120 GO 
|. _: 3- YE | 1 Pa 
1 4400 3600 
2 N Is 
V. 28800 | wv, 28800. 
v.6 4800-22. V.64800——v47200, 
3600 400. 2025 225. 
18) 60 20 ¶32) ũ45 I Fo 
SO: * 30 
Mal. wet 3055: 
p ISO... 7 goo 
aur 1 
128009 V. 28800 
rn 
. 28800 14 
v. 64800. 7200. v.64800——v,7200 
1296 144. 900 100 
fo) 36 12 [72) 30 10. 
24 20 
24 20 ; 
576 goo +* * 
4 50 | 22 1 
. 28800 |) oo» 06 


- Subtraftfiom” Maſer, Like difference is there in Subtraction 

- Andtherfoze J ſet the 

ration. 
WW +37 $+ 


of Cubike of Cubike rootes 
rootes. 


examples onelp, without anp larger decla 


: - 
= 

$.4 

44 

5 
a 2 
. * 
55 

1 * 


of Surde nombers. 
SI. | WII SW zj. 
— If 27. | - 343 27 
1 1 5 
2 4 
. 5 
8 64 
wild | ———— 
W. 24 | awe 320 
. 13824 — . 10 In the ſeconde fozme of n otb 
* : 72 5 —— = addition of Surde Cubes, vou veerke of 
5 remember that you added Sab Ni 
85 12 5 4on 
0 4 nombers together, But for Sarde 
7. in @ubtracion, you ſhall (be, 
— adde to eche roote ſeueral⸗ 
343 lie that, that commeth of 
* : EM - | his owne multiplication, 
. 2744 with the other tele. And 


then ſhall you Subtracte the leſſer nomber,out of the 
greater. And the remainer pou ſhall multiplie by the 
common diuiſoz. And ſo ſhall you haue the roote that 
remaineth of the Subtracion. As in example. 


| ww 12.9 6———ww +48. | w/o 95 6—w15972 
2 8 4911 KK 
60 6 n 11 
36 4 289 121 
108 12 8 363 
72 216 6171 F537 
64 216 '* 

wa. . 

W. 384 W. 2592 
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 awi294912——w.24696) Scholar. In all 
ol 227 55 — 44 theſe examples J ſe 
0). 32 14 fheconfirmationof 
1024 196, the fo2meradditis, 

3072 58 8 And in theſe laſte 
T8816” —z3o08 woozkes,this J (ce 

832 peculiare from ad⸗ 

(alas A. a ute that! the Cabs 

— — — is added with the 

W. 52488 | loweſte nomber in 


that rowe(as inthe firſte example. 216. is added with 

72. and maketh. 2 8 8: And. 8. is added with. 2 1 6. that 
veldeth. 22 4.) And then is the leſſer abated from the 
greater (as. 2 2 4. from 288.) And the remainer ( whi⸗ 
che there 18.6 4) ſet in the middle vnder bothe the re⸗ 
wes of nombers. And then is multiplied by the com- 
mon nomber, to make the remainer. 

So in the firſte example, the remainer is.. 384. 
where. /. 48. is abated out of.. 1296. And in 
the ſcconde crample where. /. 597 2.ts ſubtracted 
out of.. 58956. the remainer is /. 2592. Likes 
waies in the thirde example. /. 24696. is abated 
out of. 29492 t leaueth remainyng. 52488 

Maſter. But now in addition there foloweth. 2. 
other examples, whiche by ſubtradion maie bee pꝛo⸗ 
ued thus: as here you lee, 


aw21952——w/4096|w7 4088——w 1968} 


2244 22244 729 
n 827) 14 9 
196 64 196 81 
. 
2688 4704 3402 5292 
216 125 
5 r ww | 2 ; 
WW. 1728 W. 3375 


Scholar. 


of Surde nombers. 

Scholar. J ſee, in theſe eramples of Subtraction! 
that the firſte nomber is the totalle,oz laſte nomber in 
addition. And the ſeconde nomber, whiche foloweth 
t. is the nomber to be abated: and then laſte and 
lo weſte of all, is the remainer, whiche was one of the 
firſte ſommes in addition. 

And though there remaine.3. other craples of zen- 
Si>enzite nombers,J ſce no difficultie in theim, vut 
tgat q can woozke them: As here J haue ſet the fozth. 


W327 68———=w:648] W50000——w1280 
4096 81 1 0009 250 
8) 1 3 10 4 
F 6 
„ 8 
625 1296 
Ex Aj ain. 5 
V. 5200 . 6480. 
w810900——w65536| Paſter. Seeyng you 
* "I are experte inough in the 
16) ) 7 c 4 "9 5. Woozkes of theſe Surdes 
7 vncopounde,FJ wil teache 
5 you the like wozkcs in cõ⸗ 
— — pounde Sardes. 
2401 Scholar. Js there the reduction 
* lo _ noe reduction , nother ex- exec 
. 38416 | traction of rootes , to bee „ of rootes, 


taughte in theſe vncompounde Sardes: 


Maſter. As fo2 reduction, J haue taughte pou all 


readie in multiplication , as moche as is required in 
theſe nombers. | 


And koz extraction of rootes, you malic ſone vnder⸗ 


ſtande, that here can be none. Fo2 then were thei not 
Surge numbers. And therfoze J ſaled vnto you befoꝛc, 


Pp. ih. that 


Compound 
Surdes. 


The Arte 
that. /. . lo 0.18 not a Surde nomber, although it be 
witten like a Surde nomber, bitauſe it hath a Square 
roote,accozdpng to his ſigne:and that is.1 o. ike wa⸗ 
ves. .2 56. is no Surde nomber;fo2 his ↄquare roote 
is knolven to be. 1 6. 

Scholar. J might haue c6ſidered as moche, by the 
definition of Sarde nombers, that their rootes can not 
be aſſigned in nombers abſolute. And therfoze J ſee 
that. V. 125. is noe Surde nober , ſith his Cubike roote 
19.5. And. . 256. is a nomber ratienalle, and no Surde 
nomber:ſoꝛ his xen Rexxiie roote is.. 

Master. But. . 6 4. is a Surdenomber,and pet 
bath. 6 4. a Sguare roote, and a («bike roote alſo, but 
not a ⁊en ix ngiſe xoote, actoʒdyng to his ſigne. And 
therfoꝛe onght better to be waitten thus. /. 8. 

Scholar. J pzale pou to pꝛotede to Surde nombers 
compounde, 


Of Surde nombers compounde. 
alter. 


u nombers tompoũde, arc made 
not onely of. 2. 02.3. 02 moare Surde 
nombers vrcompounde, but alſo of 
rationalle 02 Abſtracte numbers iop⸗ 
ned with Surde nombers. As. . 10 
167 N \ .I 2.and.8& —+—+4/.6-ltke- 
dais. 20. 3. And. . 40. 


— — 


de 


a ſigne of, —+—, 
but alſo ſoche as haue the ſigne of fo although 


m nature ot the nomber /. 10. q. be not com- 
pounde, but abated, pet in name he is compoſide, and 
augemented. Foz. ———. doeth as well augemente 


the 


— — — — — — — . — — — 
. — — uu —— 


of Surde nom bers. 
the name, as — — daeth. 
Scholar. It ſemeth reaſonable, Foz when J late, 


. 


; 12,——» ,7.the name is compounde, an well as 
4 fJhadſated, /. 2,—+— v7. although the quantt- 
I tie bee not ſo greate. Fo2 —— doeth euer abate the 
0 quatitte of the nõher, though it do increaſe the name. 


Maſter. Pet fo2 a difference, the nombers that be 
compounde with — be called Bimedialles:and thoſe Bmediallet. 
that be compounde with be named Ke dualles. Refadualles. 
And if the Bimedialles haue all their nombers and par⸗ 
tes of one denominations, then hee thei called oncly 
by their generalle name Bimedialles, But if their par- 
tes be of. 2. dengminations,tben are thet named Bixo⸗ 
mialles pzopcrly. Ho lobeit, manp vſe to call Binomialles Binomi illes. 
all compounde nombers that hane —+—-. And ſo wil 
J let the names paſſe, 
| Fuclides definitions doe not very aptly agree to this 
| place, as at an other tyme J will ſhewe pou, and ther 
Th foze J doe omitte them fo2 this tyme. 

But touchyng our p2tncipalle intente , whiche :s 
to declare the pꝛaqike woozke of Gilles, and Rei 
dualles, there is litle difficultie, if pau marke well that 
whiche is taught beſoꝛe. Foz as Binomia/les and Ri 
dualles, bee made of Surdes, 02 els of vatienalle nombers 
„ with Surdes, ſo the wozke of the compounde nombers 
dependeth of the wozke of the ſimplenombers,and is 

all one with them. And concernyng the ſignes —+— 

and. here is no moare to bee ſaied, then was 
taughte in Cofike nombers compounde. 
4 Scholar. Pet of euerp kinde, it mate pleaſe you to 
1 ſet fozthe ſome examples. 
1 Paſter. Ithinke that mete, without many wo2- | 
des els. Not fozgettyng by the waie , that vniuerſalle | 
rootes,are not accomptcd emongeſte theſe compounde | 
Surdes: but are reſerued to their pecultare treatice, as 


rootes of compounde Surdes. | [8 
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Compound 
Surdes. 


augemented. Foz. . doeth as well augemente 


The Arte 

tdat. /. q ots not a Surde nomber, although it be 
witten like a Surde nomber, bitauſe it hath a Square 
roote,acco2dpng to his ſigne:and that is.1 o. Like wa⸗ 
pes. .2 56. is no Surde nomber:foꝛ his ↄquare roote 
is kno ben to be. 16. 

Scholar. 3 might haue c6ſidered as moche, by the 
definition of Sarde nombers, that their rootes can not 
be aſſigned in nombers abſolute. And therfoze J ſee 
that. x. 125. is noe Surde ndber , ſith his Cbike roote 
19.5. And. . 256. is a nomber ratienalle, and no Sarde 
nomber:fo2 his en Re N ii roote is. 4. 

Maſter. But. /. 6 4. is a Surde nomber, and pet 
hath. 6 4. aSquere roote, and a («bike roote alſo, but 
not a engine roote,accozdpng to his ſigne. And 
therfoze onght better to be wꝛitten thus. /. 8. 

Scholar. J pꝛaie pou to pzocede to Surde nombers 
tompounde. 


Of Surde nombers com pound. 
Pater. 


enombers tompoũde, arc made 
not onely of. 2. 02.3. 02 moare Surde 
nombers vr.compounde,but alſo of 
ratienelle 02 4b/trafte nombers iop⸗ 


, 
Ines with Sarde nombers. As. .1 0 


* V. Iz. and. 8.4 —½¼. G. like⸗ 
2 har hates. /. 20. 3. And. . 4 O. 
— — V. l 4. — | 
But here ſhall you marke, that J call compoande 
but alſo ſoche as haue the ſigne of———fos; although 
im nature of thenomber /. 10.5. be not com- 
pounde, but abated, pet in name he is compoũde, and 


the 


1 * "= . 
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, 
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of Surde nombers. 
the name,as —{— daeth. 
Scholar. Jt ſemeth reaſonable, Foz when J (ate, 
V. Iz. — . 5. the name is compounde, an well as 
4 it J hadſated, /. I 2.—+— +7. although the quantt- 
' tie bee not ſo greate. Fo2 — doeth euer abate the 
1 quãtitie of the nõher, though it do increaſe the name. 

Eg Maſter. Pet fo2 a difference, the nombers that be 
compounde with - be called Biedialles:and thoſe Brmedialley, 
that be compounde with be named Ne duales. Neſidualles. 
And if the Simedialles haue all their nombers and par⸗ 
tes of one denominations , then hee thei called oncly 

| by their generalle name Bimedialles, But if their par- 

| tes be of. 2. denaminations, then are thet named $ino- 

mialles pzopcrly. Ho wbeit, manp vſe to call Binomialles Binomi alles. 
all compounde nombers that haue. And ſo wil 
J let the names paſſe, 

Fuclides definitions doe not very aptly agree to this 
place. as at an other tyme J will ſhewe pou, and ther 
foze J doe omitte them fo2 this tyme. 

But touchyng our pꝛincipalle intente, whiche :s 
to declare the pꝛadike woozke of Billet, and Rep; 
dualles, there is litle difficultic,tfpau marke well tyat 
whiche is taught befoze, Foz as Binomialles and R:/- 

| dualles, bee made of Surdes, oz els of retionalle nombers 
| with Surdes , ſo the wozke of the compounde nombers 
| dependeth of the wozke of the ſimple nombers,and is 
| all one with them. And concernyng the ſignes - 
here is no moare to bee ſaied, then was 


and. 
2 taughte in Coſike nombers compounde. 
| Scholar. Pet of euerp kinde, it mate pleaſe you to 
1 ſet ſoꝛthe ſome examples. 
7 Paſter. Ithinke that mete, without many wo2- 
; des els. Not fozgettyng by the waie, that vniuerſalle | 
rootes, are not accompted emongeſte theſe compounde 
Surdes: but are reſerued to their pecultare treatice, as 


rootes of compounde Surdes. 7 


The Arte 
Of Numeration. 
Numeration is moare plain, then that J neade ta 


ffande in declaryng it,otherwates then by examples? 
As here you lee. | 


Examples af Binomialles. 


6, iy 8. That is 6 moze the Square roote of 8, 
v2 0—4+—.3, Js theSqacreroote of.2 o. moare. j. 
W. Jo- W. 9. Signitiett the Cabike roote of. 30, 


moꝛe the 2enzizenxikeroote of 
And ſo of other. From 9 
| Examples of Reſidualles- 
5 24. 96. That is . abating the roofe of 6 
Wa 150. . Is the Square roote of 150, abattng'9 


VOS =. The gengix nile roote of. 5208, 
ſaue the Squere roote of. 35, And ſo 
fo:the, 

Scholar. So J ſee any Surdes mate bee tompounde 
with other: And any nobers retionalle ioined with the, 


Of Addition. . 


Maſter. Addition is as plaine. Fo2 as the partes 
bee, ſo ſhall the Addition bee, accozdyng as you haue 
learned befozc. 


Examples of Binomialles, 


5. 2.——.8. [8——4/.60, | LA 


5.7: z. — t . 131 362844 


* 1,72-—+—18 


w.,. 48, —+v5. -e. 
. 24 3.2.45. 1 9. — 


LT $0. Id 
Examples 


. - 4 * A 
— — 


Of Sarde nombers. 


Examplesof'R efidialles, 
VETS ——4 4 ——v.3. 270 — . 108. 
22 — 1. . „*. 27.44 ——76s 
v. 108 Fo 30 wi [74 . 275. 
. 7 2. . 9 | „ — 
W. A. — .. W. 32. 2 4. , 
243 w 162|W FI2—v.29-+—y/480 


Examples of Binomialles with Reſidualles. 


v.80, — 6 30. 20 56 2 — 7512 
— 12... 88340 


JZ. A2 'Jol——vV1568 


V6 ———W 160/132 0——v 56. 
*. 7. W. 20. . 402 v.. 24. 
9.112 WW 684\w/ 168 —.$80——v5376 


Scholar. J ſee that yon make ſeueralle Additions 
in all theſe nombers. Fozpou adde ſtill like nombers 
with their matches. So that here is nothyng diuerſe 
from the woozkes of ſimple Sardes. Although in eue⸗ 
ry thirde example, there appeare moare difficultie, 
then there is in derde: When J conſider the like tran⸗ 
ſpoſition in Coſike nombers. Foz the woozke addeth 
like nombers together. 


"Of Subtrattion. 


Maſter. In Subtraction there is as litle diuerſi⸗ 
tie. As theſe examples will ſufficittip declare: whiche 


be ſet as trialles of the foꝛmer Additions. 
Qg.J. Examples 


Examples of Binomiallr s. 


72-18 2 2844 | 
v 2—+=&% . 28 — 

A — ol | 28—+—/.316- a 
.I; W. IS .So. 
. . 48. LI 
18760 . 24.45. 
AC M. IoS --. 29.1.7 O. 8 


. 4—+—v.19. 
Re dk 22——-y.10 


Examples of Reft Halle. 


— le et. 


9.108 —5 174. 9.275. 
r 
. 774 250. — .o 
30. v1 26 W. Ke eee | 


e Stir oa Boe ee 
7 ni 72 ——w 96s 


3. #43 


ee beds, V+ 50. 
MI wc. 3 4 


1D « 83 5.24. 


e bor he Sele 


22 vet — 963 
z 7522 e 
10 V 5 "FETHdhay 4] 2, 

42. 


of Surde nombers. 


42— -v. . . II. 648. 
2 .. . 7 +— AW +2 Os 


Jo—+-y.20, V. 63———aw 160. 2 
. 5376. | 


aww .1 O8O——4$ Os 
; W. 4 0.＋—. 9.2 4. 
E . 320. 9 6. ; 

Scholar. This is as eaſie as Adtition, ſaue foz.;. 
cramples, whiche J vnderſtande not. Fo: although 
1 (ce the laſte example, of eche of the ſoztes of nom- 
bers, to bee agreable with the line examples in Addi⸗ 
tion, pet I can not ſo well percetue, the o2der of their 
Du btradion, as J doe knowe the maner of their Ad⸗ 
ditth. F02 by the arte of ſimple Surdes, 3 ſee that.. 0 
and. /. I q. doc make. /. 29 .. 76 o. But when 
9.29... 76 . is ſet as à totalle, and. /. .to 
be Subtracted out of it, how J ſhall woozke that, and 
leaue. /. 10.fo2 the remainer, ſee not. 

So in the refidaalles , Jknowe how. / J. and 
VJ. 2 4. doe makc. / 29 -.. 4 80, But J knowe 
not how 4/.5 abatcd out of. /.2 * 480. doeth 
make fo; the remainer. /. 2 4. 

And the like doabte is in the thirde ſoꝛte of Surdes, 
Wwhiche are mirte nombers. Fo2 where Zſee in Addi⸗ 
tion —+— /.2 q. added with «v.56. And the 
totalle to bee, =—=—.v.8 0: . 37 6-3 knowe 
the rcaſon of the wooꝛke, fo? the fumes.) +—F—- and 
— ——, bp that I lcarned tm Coſikenombers : And the 
rcaſte is manifeſte by Addition of fimple Surdes. Fo2 it 

is w2onght by abatyng.y/.2 4-out of.. 5 6. But then 
in Subtracion, how. 24. beyng Subtraged 
from ———y/.$8 o———y.5376thallleaue——y.56 
3 can not iudae. And pet by the ſignes J geſſe (as J 
learned in ( ile nombers) that it is docn by Additio, 


bicauſe the fignes doe diſagree. 
Ng. it. Matter. 


* 
* 
, 


* »” Ll 
— ; AO 


pꝛaiſe you well. But in that pou can not vnderſtande 
the reaſon of that, whiche was not pet taughte you, 
J can not greately blame pou. Although J can not 
pꝛaiſe you; foz that you thinke pour ſelf to be cunnyn⸗ 
ger then vou are. Foꝛ in thoſe Additions, that you 

thinke your (cif to be experte inough. dare ſafe, that 
you bee diſteiued, if pou take them to bee nombers of 
any ſoche, as hetherto hath been taughte vnto pou. 

Scholar. J take them fo2 compounde Snrdes, 

Maſter. Thei are not ſo: Nother is their woozke 
agreable, with the woozke of compounde Surdes. But 
thet ars the rootes of compounde Surdes: And therfoze 
are called vniner/alle rootes of Surdes. And attoꝛdyng to 
their p2oper nature, thei ought to bee called rootes of 
Surdes, and not Surde rootes. As J will tell pou anon, 
M hen 3 will alſo diſcuſſe your doubte. | 

But befoze J ſpeake any moare ot theim, J will 
eande the woozkes of theſe compounde Surder, where- 
of. 2. kindes pet remaine behinde 


of Multiplication. . 


2 8 | iltiplicotion of compoimde gad 
* is as caſie as can bee. Anddiffereth 
P) in nothyng; fro the wozke of imple ' | 
V & Th Surdes. Ont ly this mull pon marke. | 
WY Fe asreaſon would, that you muſte 
— multi lie cucry parte ofthe one nõ⸗ 
ber, by cuery parte of the other nõ⸗ 
ber-as you remember the W l ite 
nombers. 
— J Watch 
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tho ear.” 


of Surde number. 
2310) 5 "Examples of Binomialles. 
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373. 


Scholar. Pultiplication 7 as 3 ab) , is the caficfie 
woozke of all the other. So that J doce marke the re⸗ 
dugion, in gatherpng the totalle: whiche is caſie i⸗ 
nough to vnderſtand, by that 3 haue learned in (oil 
—— And Diuiſion be no ne lt mate one be 
carned. 


Of Diaisiow. 


1 + q 1 8 1 „„ " 


Maſter. 


X ; 0. by one ſimple nomber, fs 
no moare difficulte: as theſecram- 


* 


is a nomber bntempounde. 
bd + v/.26—+—1 j'dfuided bp.5.docth 
> k make. ++ —+— 3. 

-; Againe. 7 . q A. dul 
ded by. A 6.dort velde. . 9 4 —+=—2. 

And ſo /. 75 V. 48. D inided bp. / . doocth 
beyng ſoꝛthe. 1.4. that is. . 

Likewates. 320.1. 8 0. berng parted by 
v ,docth 198 . 14. 

Foz atthe fire it ts. 1.6 4. 


1 * Jen 21 Ei whiche maketh. 14. 


b 


Maſter. mnie pun wbozke all lie diuiſions. 
But when the ditiiſo; is a cempounde nomber, then 
. mult pou vſe an other meanet thatis to teduce that 
compounde nober,to a ſimplenomber: whieht thing 
you male 40 re mult! it er 
his { e 07 lat idualle his 
Binon lle. e I. V. 2 OO Pike e 
n As 


of Surde'nombrrs. 

-_ 6—1=y.1o.multiplied.by.6———y.. lo docthj 
IT E. 2 6. * 

And ſo. . 8. 5 multipliod by V. A 
doeth pelde.8,——— x. that 1s.3. | 

Scholar. J perceiue a bꝛief waie in this multipli⸗ 
tation: Foꝛ J neade not in the firſte example, to mul 
tiplie 6. by. /. Io. ſith it would amounte to nothyng. 
In ſo moche as at one multiplicatton , it would bee 
, and at an other. And ſo the one would 
abate the other, and leaue nothyng foꝛ them bothe. 

Paſter. That is weill marked. And it is ſo gene⸗ 
rally, Wherefoze(as pou ſce)the diuiſo2 by this mea- 
nes, mate lightly be tourned into a ſimple ne 
4 plaine abſolute nomber. 

And noh to make the diuldẽ de, in theſame pꝛopa:⸗ 
tion, to this newe diuiſoꝛ, that it was vnto the old di⸗ 
uiſoz , pou ſhall multiplie it by theſame nomber , by 
 Johiche the diuiſoꝛ was multiplied. Fo2 if any nom⸗ 
bers bee multiplied , by one common nomber, their 
newe totalles kepe theſamc pꝛopoꝛtion, that was be- 
twene the firſte nombers, 

. Scholar. That muſt neades be ſo. Fo: as. 3. ic U 
atjalters vnto.2.ſa if vou multiplie them by. y. the will 
make. 1 5. and. i o. whiche be in /e/quialtera pʒopoꝛtion 
and like waies will their pzopoztion remain, by what 
ſa euer nomber thei be multiplied. W herfo2c1t muſt 
neades be reaſonable, that it the diuidende and the di⸗ 
uiſoꝛ, he multiplied by any one nomber, ſimple oꝛ cõ- 
pounde, thei ſhall kepe the ſame p2opoztion, that thei 
dad befo2e. 


PMaſter. Foz moze certain vnderſtandyng of this 
cole take theſe examples, The firſte. | iged—=V in. 
where . 8—+— v5 is ſette / * 
to ee diuided by. . 61. 3. 
firſte J multiplic the diulſo: 5 3 


by bis-contrarte,,thatts bis Pinomi: That is.? 5 
4e 


* 8 
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Therte.: 7 
alle, V —— 3-Andtherorileth,6——=3.thath.3 
whiche I ſhall kepe foz the newe diuiſoz. 


Then doe J — — eee 


by theſame Ref dual 
v.68. 7414 nn 
— 2 
V. A8 32.4» 
144 vVo204———v.l62 | 
e. ee nn Iz. 
And there doth amotite,aghere in woꝛke is erpzeffed, 
| V. 408 -A ==V.324 v. 204 9.162. 


whiche nombcr ſhall be taken fo2 the ne we diuidẽde: 
and muſt be diuided by, 3, that ts the ne we diuiſoz. In 
whoſe ſtede 3 ſet. /. 9. foʒ moare redineſſe in woozkes 
Therfozc I ſet the doune in o2der,as here foloweth. 


V. . 24—7, 2 162 (V. 41 6 % „. 
. 9 9. 9. . 9 * 0 9 ; 


And then doe 3 ſeke how olten. J. 9. maie bee founde 
in. .4 08. whiche mate bee. 45: of tymes. Where 
foze I ſet. /.45 in the gquetiente, And then doeFrois 
terate the diuiſoꝛ, and ſette it vnder. /. 32 4. luhere 
finde it. 6. tymes:andtherefoze ſet J. 6. — it, bicauſe 
the quot iente els would bee. /. 36. whiche is iuſtly. 6; 
Thirdly, 3 remoue the diuiſo: vnder /. 20 4. where 
it mate bee kounde. 224 tymes. Foz whiche 2 fette 
. 225 in the guotiente, And then ſet J thediuiſdz iaſt 
of all under. 62. where it is founde. 8. tymes and 
ſoꝛ that tauſe J ſet /. IS. in the quotiente; And ſais the 
whole quotiente /. A -G. a2 -S. 

Scholar. This diuiſion is ſtraunge to credite, als 

though it be not difficulte to woozke, Lt 

Maſter. If you doubte of it, you maie bir the acs 

cuſtomable trialle by the contrary kindde. 


Scho lar. 
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7 ef” 47 n 3 2 2 „ Rp Wi þ . 2 1 : 
Pr 2 e Al _ ALS. 2a 9 _- . ic. eat 


of Surde nombers. 


Scholar. Ho muſt it folowe , that if 3 door multi 
plie this quot ente by the firſte diuiſo2 , the fuſte diui 
dende will reſulte thereof, 

And fo2 the pꝛoofe of that, J dooe multiplie, 


V. 453. —+—, 6. V. 224 F wv. 18. by 
. 6. . z. But foz the moare caſe,J doe tourne 


all the mirte nombers into onelp fradions. And then 
doc J multiplie them c2derly. 


FE. jJ———vV.1% 
— wh 
2 r R 10%, 
. 2 — 54 


.272—1 / ee 
. 68. FFF 


Firft Imultiplie /. =; by /.6. and there commeth 
+=; thatis.v.272 2. Again J doe multiplie. 6. 02 26 
by v. 6. and it maketh /. 2 16. Then J multiplie /. 
by. /. G. c it giueth. /. , whiche is. . 136. Fourthly 
V. IS. multiplied by. /. 6. dooeth make. /. 1 08, All 
whiche J ſet doune with their connentente ſignes. 

After that 3 multiplie. /.? by. /. 3. and it peldeth 
vl = that ts. /. 136. whiche J ſette doune with his 

gue.— Then 9.36 bp. z. maketh . | O8. Third: 
— N by z. doeth giue. /. 6 8. and laſt of all, /. 18. 


multiplied by. . bzynqeth fo:the. /. 5 4. 


When ail theſe be placed conuenientip, doe con- 
ſider that —+— V. 136. and V. 136; mate bee 
bothe cantelled, bicauſe the one docth abate the other. 
Andiikewaies, ——+/.1 08. and. I o08.cche 
abate othcr:ſo that thet muſt bothe be reieged. 

Then I ſce,that/.68-beyng abated out of . 272 
there will remain. /. 6 8. And in Uke,s/ +54. bepng a- 
bated dut of. / 2 1G. docth leaue. /. 4. Do that the 


whole multiplicattõ doth make tuſtiy / 68-5 
Kr.). whiche 


The Ante 
whiche is thefirftedinidende; And fo is that diuiſion 
| app2oued good. 
Aa «ther Maſter, Pet foꝛ you ererciſe,you wall baue ſome 
example, examples moare of dinifion, 
. 456, ———+v +72. is ſette to bee diuided by 
V Stdeiar. That diniforuent'3 
Scholar. at diuiſo: 37.5 
multiplie by his contrarie, whiche 5 | cp ib & 
is the RNeſidualle. /. 18.6. And 18 7 
ſo , as you male ſone perceiue, That * 12 
there willriſe.1 8.6. that is e N 
Iz. whiche muſt be kepte foʒ the newe diuiſo2, 
Then thall J multiplie the fozmer diuidende, that 
is G +72 by theſame refdualle/,18——y6 


Vi Fd *. 2 

1.82 55 00 1 
n V. 422. —— v. 2736. { 
V. S208 -=. 432.2730 9. 1296. 5 
And there will riſe of that multiplication, as here by f 
example appereth /. 8208 -.-. 432. 2736 
1296, whichenober I ſhall diuide by. 1 2. that 
was founde fo2 the newe diuiſoz. And then will the 
quotiente bee. 9457 — 2.3. 9. 9.9. 
As here rv * — doeth appeare. 


+/.$8208— 1296(V57tV43—v19 
v. 144. 7 7144 9.144. 


There 3 baue ſet. /. 4 4. fog. I 2. ſeyng thei be all 

one: but that. /. 14 4. is moare apte foz this woozke. 
And J haus repeated it as often tymes, as the diuiſo: 

ſhould be remoued. 

The prost. But now to trie this woozke, whether it bee well 
wꝛoughte, 3 tall multiplie this quotiente hy the trite 
diutſoz,t then ought the firſts — to nn 
8 


# 
þ 
13 
12 
Cs 7 
bs 
fy | 

1 


Surde nombers. 
As here in example, you ſer w2oughte; 


V. .-. 3. . 19.— J .9. 
V. 18-——v46 1 : 4 
 441026-+-v54——vV43342——y.162: 

. 342 — . 18 — 1.1141. 54. 


V,1026—+ i .I 162. 


Mhere -. 5 4. doeth cantell —— . 54. 


and is cancelled by it. 


Se . 3 42. and 1.3 42. erclude one 


an other, and therefoze muſt bee bothe reiected. And 
then remaineth onelp, 

y/.1026—+— v.18:- vV.114 ——vV.162. 
whtche nombers J dooe well examine: and finde that 
V. II 4. beyngabatedontof. /. 1026. there will re⸗ 
maine. / 456. Againe if —+— „. IS. be ſubtracted 
out of. 16 2. there will reſte . 7 2. And 
ſo is that whole multiplicatid onely. . 476 —972 
agreable to the firſte diuidende. A herby it is mani⸗ 
feſte, that the fozmer diuillon was good. 
Pater. Mow can pou woozke this example⸗ 
here. 2 4. is ſet to be diuided by. 3... 8. 

Scholar. 3 muſt tl} obſerue the generalle rulc. 


| And multtphe bothe thoſenombers, by the contraric 


of the diuiſoz, that is. by the reſdualle.; . S. and 

| | of thefirſte multiplication of it, 
2J. 72 with the diuidende. 2 J, there ri⸗ 
72 v. 4608 fetonde multiplica- 3. . 8 
tion, where the Binomiolle is multiplied .. 8 


The thirde 
example. 


Foz 


The proofe. 


whereok. 2. nombers differyng but by — 


The for rthe 


exampl k. 


aii ge al t- gs — 4 


v. 2304. 


The proefe. 


. 3716. 39420. . 


* — r 5 


F02 pꝛole 2 — 668 
4s is p20 thereat 3... 8. And — 
216 ＋4̊ . 414712—t.41472—. 56864. 


F . 
muſte bothe bee reieued, as nombers ſuperſluduſe. 
| Then. 36864. 8 a / uare 


72———»/ 44608. nomber, and hath. 192 
| ) 92 
(BA EW} — 3 fo his rote. V hertoʒe 
216 V. 4147 2fthe whole nomber is, 
VAI „3884 z16— 19e that is(as 
216 192. bb be ute 
2 4, And ſo is the 
That is.2 4. |[\y00zke pꝛoued good.. 


- Halter, You ſhall haue one example moare, and 


then will J make an ende of diuiſton. 


When /. 6570. .—. v2 54. is pꝛopounded fo 
bee diuided by 25 4 v.6, J would kno we the 
quotiente, 

Scholar. J ſce the newe dimſo2 will be,5 4— 6. 
that is. 48. 

And then foz to finde a 7 * 1 ad | 

ail multi e 
4 D bags y the contra⸗ 
> 5 of — 52 diuiſoz, 
* ($35 47890—+—v, 13716. | that is by 4 — 
3942 -V. 152 And there will riſe, as 
222 5 A pon ſee . /. 354780. 
1524. 
That diuidende mult be diuided by. 48. 02 moare ap⸗ 
tip by. /. 2 304. And the.quotiente ill bee. A 
9. 532 $33 . ee. 
earn wonzke. 


N 


V. 204 V. 04 v 2354. 


And that this An gtod, 3 will pꝛoue itby 
multiplication, 


of Surde nonbers. 
As the example folowpng doocth de⸗ 


multiplication. | 
tlare. Where by the firſte multiplication there tom 
meth, 8. nombers, that Is, 4 + with, "FF + and, 4 


with. 0 


Ne ee r 


. . 11 
CCC 
*. — 457. ——v ty, 51 — * SLIF A *. 75. 
ee ee e e ee 

17 S g. 


a, hicauſe the firſte nober with is equalle 
to the thirde with , therfozc thei bothe mult be. 
reiected. Again in as moche as the ſeconde nober with" 
— is cgualle to the fourthe nomber with, 
thei bathe all bee cancelled, And then Stig 2. 
nombers with ——,and en 

So il you abate the third out of th efictte 
the quotiente will be 7.6 570. 

Like wales if you ahnte che faurthe out ot 
the ſeconde the quotiente will pelde. /. 25 4. 

5 .Audt Jy bo + ill make a7 Don diuidende. . 
57 9. Wherhy the fozmer diuilio1s appꝛaued 
£4 his ſhall ſuffice fo; dualen. 15 


f extraction of rootes, 


we nerte woozke is extraction aſrontes: 
Nohiche pou mate vcry cafiltewos:ke, by 
'Sputtyng the figne-of the.roote, that you 
F deſire, beloze the whole nomber. As 
oou wouldhauetheſquareroote ot, 10 
v5. this is it /. 10 .. 5. The cubike 


At. 
rovte of thefamenbet is.. V. Io. and 


the cen ixen⁊ ile rootꝭ o it is /. DN 


| But you will haue the ga route f. 10 4 


Nr. n;. 1 


Vainerſalle 


The Arte | 


it is.. 0—4 — V. And his Gbike reote is. 
wg * — Likewales bis 2en212en2ike roote is 
TS Ge Lon .. | $IF a ; E Ti 
| So of. W. 18 2.the Square roote is / W. 
rere 2. The («bike roote is, ww V. I 8 Ai 2. 
And the eng Nengile roote is.. MM. 2. 
Scholar, Hereby 3 percetue that the later parte of 
the copoſition,is not varied at all, but oneip the firfte 
parte taketh vuto it the ſigne of the roote, And that 
ligne is referred ts the whole compounde nomber, 
Maſter. Theſe rootes therefoze bee called »ni«er: 


ſalle rotes, bitauſe thei are the rootes, not of the ſeue⸗ 


ralle partes of the tompounde nber, but ofthe whole 


rompounde nomber. And that is the difference, be⸗ 


twene the common Surde nombers, and vnizerſalle 190; 
tes, Fozif % z 4-H. IA 4. be ſctte foʒ acommon 
Surde nomber, then doeth it betoken, that J muſt take 
2. rootes, that is.). 2 4. and . 1 4 4, and ſopne theim 
together. But i it ſtande fo2 an vninerſalle r00ve, it re- 
pꝛeſenteth the roote of this whole nomber, 4 

Scholar. J perceine it well. oz. /. I 4 4. beeyng 
1.2,that. 12. with. 2:4; dooeth make. 3 6, And there foze 
mut the vinerſallt rote ol. 2 4 —+—v 14 4. bee. 6. 
And ſo . 2 = - 44. is iuſt. . 

But if, /. 24A ==. 144. doe ſtande fo2 a com⸗ 
mon Surde nomber tompounde: then is it made of, 2. 
rootes; that isa /. 2g. whiche is almoſte. 5. and /. 144 
deyng. 12. And ſo the whole compounde roote, in that 
ſoutt is almaoſte. . And is nighe. 3. tymes ſo moche 
as the ſame nomber, beyng au vniverſalle note. 
-| Batter, | Mrcauſe vou maie percrine it the better, 
J ulli put an example in Suare nombers, made like 
Sarde; As this.. & . . 36 l it it be an vriner/alle 
rote, then it is equalle to i o.: J muſt take firit the 
roote of the late nomber, whit he is. 9. And adde it 
1 964 


with 


PRs. on, =y Ay . * 
— - —— * 3 
— wy." L 


1 

1 
*. 
* 
* 


of Surde nombers. 


with. 8 1; wherby there anrounteth. 1 © o. whoſe raote 
ts. Io. But if it ſtand after the common ſozte of S/ de 
nom bers, it betokeneth the roote of. $1. and the roote 
of.36 l. (that is..and.i to hec added together. And 
ſa thei make. 2 8. whiche ts farreſaboue. l o. 

But farther now , if it ſtande fo2 a tommon Saxde 
nomber: And J would haue the Sue roote of it, then 
is that. . $1-—-+—v +36 1+ And betokeneth the 
Square roote of the ſquare roote of; 8 1, and the Square 
roote of. 36 l. added together, that is the ſquarc roote 
of. 2 8. But moſte generally and moſte aptly , it beto⸗ 
keneth the roote of the vninerſalle ſoate ol. & l. 1 J. 361. 

Scholar. Now J perceiue that in Addition, and 
Subtracton of Suxdes, the laſt nombers that did reſult 
of that woozke, were vniuerſalle rotes. 

Palter. Pon late truthe. But harke what mea⸗ 
neth that haſtie knockyng at the doo ze: 

Scholar. It is a meſſenger. 

Maſter. what is the meſſage : tel me in mine eare 

Pea ſir is that the mater? Then is there noe reme⸗ 
die, but that J mult neglec all ſtudies, and teaching, 


koꝛ to withſtande thofe daungers. My foꝛtune is not 


ſo good, to haue quiete tyme to teache. 
Scholar. But my foztune and my fellowcs , is 
moche woꝛſe, that pour vaqutetnes, fo hindereth our 
knowledge. Jp:ateGod amende it. | 
Maſter. Jam tnfo2ced to make an cande of this 
mater: But pet will J pꝛomiſe pou , that whiche pou 
ſhall chalenge of me, whe pou ſee me at better laiſcr: 
That J will teache you the whole arte of vniuerſalle 
rootes, And the ertraction of rootes in all Square Surues: 
with the demonſtration of theim, and all the fozmer 


woozkes. 
Ik I mighte haue been qufetly permitted, to reſte 


but a litle while loger, J had determined not to haue 


ceaſed, till J had ended all theſe thinges at large. But 
. now 


The Arte 


now farewell. And applie your ſtudte diligently in 
this that you haue learned. And it 3 mate gette anꝝ 
qutetneſſe reaſonable, 3 will not foꝛget to perfozmg 
my pꝛomiſe with an augementation. 

Scholar. My harte is ſs oppꝛeſſed with peſiſenes, 
by this ſodaine vnquietneſſe, that 3 can not expꝛeſſe 


my grieſ. But 7 will pꝛaie, with all theim that 
loue honeſte knowledge, that God of his 
mercie, will ſone ende pour troubles, 
and graunte pou ſoche reſte, as 
vour trauell doeth merite. 
And al that loue lcar- 
nyng: ſaie ther⸗ 
to. Amen. 
Maſter. amen, 
and Amen. | 


CJmpzintedatLotidon, 
bp Jhon Byngſton. 


Anno domini. 15 5 7. 


